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APPROPRIATION  LANGUAGE 


Research,  Development,  Test  and  Evaluation,  Defense  Agencies 


-for  expenses  of  activities  and  agencies  of  the  Department  of  Defense  (other 
than  the  military  departments),  necessary  for  basic  and  applied  scientific 
research,  development,  test  and  evaluation;  advanced  research  projects  as  may  be 
designated  and  determined  by  the  Secretary  of  Defense,  pursuant  to  law;  mainte¬ 
nance,  rehabilitation,  lease,  and  operation  of  facilities  and  equipment,  as 
authorized  by  law;  [$1,692,646,000]  $2,259,800,000  to  remain  available  for 
obligation  until  September  30,  [1983]  1984:  Provided,  That  such  amounts  as  may 
be  determined  by  the  Secretary  of  Defense  to  have  been  made  available  in  other 
appropriations  available  to  the  Department  of  Defense  during  the  current  fiscal 
year  for  programs  related  to  advanced  research  mav  be  transferred  to  and  merged 
with  this  appropriation  to  be  available  for  the  same  purposes  and  time  period. 
Provided  further.  That  such  amounts  of  this  appropriation  as  may  be  determined 
by  the  Secretary  of  Defense  may  be  transferred  to  carry  out  the  purposes  of 
advanced  research  to  those  appropriations  for  military  functions  under  the 
Department  of  Defense  which  are  being  utilized  for  related  programs  to  be  merged 
with  and  to  be  available  for  the  same  time  period  as  the  appropriation  to  which 
transferred.  (Department  of  Defense  Appropriation  Act,  1982;  additional 
authorizing  legislation  to  be  proposed.) 
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RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
TOA  SUMMARY  BY  DEFENSE  AGENCY 
($  in  Thousands) 


AGENCY 

DEFENSE  MAPPING  AGENCY 

DEPARTMENT  OF  DEFENSE  (OSD  AND  OASDS) 

DEFENSE  ADVANCED  RESEARCH  PROJECTS 
AGENCY 

NATIONAL  SECURITY  AGENCY 

DEFENSE  NUCLEAR  AGENCY 

DEFENSE  RECONNAISSANCE  SUPPORT 
PROGRAM 

DEFENSE  COMMUNICATIONS  AGENCY 

DEFENSE  INTELLIGENCE  AGENCY 

DEFENSE  LOGISTICS  AGENCY 

UNIFORMED  SERVICES  UNIVERSITY  OF 
HEALTH  SCIENCES 

TOTAL,  RDTSE,  DEFENSE  AGENCIES 

DIRECTOR,  TEST  &  EVALUATION, 

DEFENSE 


FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

FY  1984 
ESTIMATE 

20,148 

21,293 

20,900 

31 ,800 

34,144 

580,184 

676,262 

756,800 

954,154 

199,771 

259,757 

326,600 

357,547 

52,603 

105,260 

107,725 

93,087 

16,215 

17,774 

22,700 

25,005 

1,400 

1,650 

1,800 

1,824 

1,308,948 

1,697,646 

2,259,900 

2,912,069 

42,100 

53,000 

60,000 

63,702 

GRAND  TOTAL 


1,351,048  1,750,646  2,319,900  2,975,771 


HESSLER 

Hess lar 

Research,  Development,  Teat,  and  Evaluation,  Defense  Agencies 

Progran  and  Financing  (in  thousands  of  dollars) 

00  FEB  02 

Identification  coda  97-0400-0-1 

1  -051 

Budget  plan  (amounts  for 

RDT&E  actions  programed) 

Ob \ i oat i ons 

1991  actual 

1992  est 

1 963  est 

1961  actual 

1982  est 

1993  est 

Program 

by  activities: 

Direct : 

1  . 

Technology  base 

774,278 

929, 693 

1 . 077, 100 

743  967 

920,718 

1 , 047, 200 

3. 

Strategic  prograns 

36,224 

04,341 

06, 100 

40, 670 

77,660 

05, 700 

4. 

Tactical  prograns 

2,  719 

700 

2,469 

900 

6. 

Intel  11 ganca  and  connun 1  cat i ons 

481 . 961 

634,243 

1 , 033,400 

431 , 047 

625, 079 

1 , 018,200 

0. 

Dafensawida  nisei  on 

support 

44,566 

46,450 

62,600 

39,346 

47,874 

65.300 

Total  direct 

1 , 300,946 

1 , 697, 646 

2,259,900 

1 , 255,040 

1,661, 800 

2, 217, 300 

Rainbursabla  progran 

23,438 

27, BOO 

29. 500 

21 , 995 

29,300 

29, 700 

10  0001 

Total 

1 , 332, 363 

1 , 725, 146 

2. 269,400 

1 , 277,636 

1,711,100 

2,247,000 

P 1 nanc i ng : 

Offsetting  col lact ions  from: 


11  0001 

Federal  funds 

-20,437 

-25, 900 

-25,500 

-20.270 

-25, 900 

-25, 500 

13  0001 

Trust  funds 

Unobligated  balance  available,  start  of  year: 

-2.990 

-1 , 600 

-4,000 

-2, 990 

-  1 , 600 

-4,000 

21 . 4001 

For  completion  of  prior  year  budget  plans 

-65, 793 

-1 15,358 

-129,404 

21  4002 

Reprograming  fron  or  to  prior  year  budget  plan 

-5,024 

24  4001 

Unobligated  balance  available,  end  of  year 

l  15,350 

129,404 

171 , 804 

25  0001 

Unobligated  balance  lapsing 

8,024 

6,024 

39. 0001 

Budget  authority 

1 , 300, 940 

1 , 697, 646 

2,259, 900 

1 , 300,946 

1 , 697, 646 

2, 259,900 

Budget  authority: 

40  0001  Appropr tat  1  on 

42  0001  Trarvsfarred  fron  othar  accounts 


1 , 299, 946 

10,000 


1,692,646  2,269,900 

6,000  . 


1 , 296, 946 

10. 000 


1,692,646 

6,000 


2,269, 900 


43  0001  Appropr 1  at  1  on  (adjustad) 


1 , 306, 946 


1 , 697,646 


2,269. 900 


1 , 306,946 


1 , 697, 646 


2,  269,900 


Relation  of  op  ligations  to  outlays: 
71.0001  OP  11  gat  Ions  incur rad,  nat 
72  4001  OPllgatad  Patanca,  start  of  yaar 
74  4001  OPllgatad  balance,  and  of  yaar 
77  0001  Adjustnants  In  axplrad  accounts 


1,264, 369 
497,646 

<693,072 

1,209 


1 ,663,600 
693,072 
-766,072 


2,217,500 
766,072 
-1 , 020, 572 


90.0001 


Outlays 


1,160,041 


1 ,506,600 


1,965,000 


r 


HESSLER  Research,  Development,  Test,  and  Evaluation,  Dafansa  Agendas  06  FEB  62 

Hess \ or 

Object  Classification  (in  thousands  of  dollars) 


Identification  code  97-0400-0-1-051 

1961  actual 

1962  est. 

1963  est 

Direct  obligations: 

Personne 1  conpensat i on : 

111.101  Full -tine  permanent 

16,733 

19,099 

20,731 

111.301 

Other  then  full -tine  pernenent 

127 

36 

54 

111.501 

Other  personnel  compensation 

262 

126 

134 

111.801 

Special  personal  services  payments 

61 

55 

55 

U 1 . 901 

Total  personnel  compensation 

17, 223 

19, 316 

20,974 

112. 101 

Civilian  porionntl 

1 , 637 

1,971 

2,  139 

121 , 001 

Travel  and  transportat i on  of  persons 

6.7#1 

9,431 

656 

10,679 

122.001 

Transportat i on  of  things 

235 

1 , 528 

123. 101 

Standard  level  user  charges 

379 

460 

460 

123.201 

Communications,  utilities  and  other  rent 

7,947 

9,  005 

10, 466 

124.001 

Printing  and  reproduction 

343 

450 

465 

1 25.002 

Other  services: 

Purchases  from  industrial  funds 

49,551 

52,549 

61 , 906 

125. 003 

Contracts 

1,013, 963 

1 , 362,269 

1,812,217 

125.004 

Other 

88, 835 

135, 634 

155, 767 

126.001 

Supplies  and  materials 

9,613 

9,  308 

12, 122 

131 . 001 

Equ 1 pnent 

56,923 

80, 151 

106,137 

141 . 001 

Orants,  subsidies,  and  contributions 

200 

400 

199.001 

Total  direct  obligations 

1 , 255, 640 

1 , 681 , 600 

2,217,300 

1 

211.101 

Reimbursable  obligations: 

Personnel  compensation: 

Pull -time  permanent 

700 

439 

479 

21 1 . 301 

Other  than  full-time  permanent 

34 

498 

576 

21 1 . 901 

Total  personnel  compensation 

734 

937 

1 , 055 

212. 101 

Civilian  personnel 

70 

65 

97 

221 . 001 

Travel  end  transportat Ion  of  parsons 

21 

30 

34 

222.001 

Transportat Ion  of  things 

3 

3 

223  201 

Commun icet ions,  utilities  end  other  rent 

26 

75 

90 

224 . 001 

Printing  end  reproduction 

1 

4 

5 

225.003 

Other  services: 

Contracts 

19, 762 

24,162 

26,591 

225.004 

Other 

372 

2,653 

766 

226.001 

Supplies  and  materials 

474 

752 

617 

231 . 001 

Equ l pment 

526 

371 

233 

241.001 

Orants,  subsidies,  and  contr lbut 1 ons 

7 

6 

10 

Total  reimbursable  obligations 
Total  obligations 


21,996 

1,277, 636 


29,300 

1,711,100 


004 


29, 700 
2,247,000 


RDT4E  DEFENSE  AGENCIES 
PERSONNEL  SUMMARY 


FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

TOTAL  NUMBER  OF  PERMANENT  POSITIONS 

717 

797 

839 

TOTAL  COMPENSABLE  WORK  YEARS: 

FULL-TIME  EQUIVALENT  OF  OTHER  POSITIONS 

725 

768 

814 

FULL-TIME  EQUIVALENT  OF  OVERTIME  AND  HOLIDAY 
LEAVE 

10 

11 

11 

AVERAGE  ES  SALARY 

$50,112 

$58,067 

$58,152 

AVERAGE  GS  GRADE 

8. 94 

8.91 

8.89 

AVERAGE  GS  SALARY 

$23,991 

$25,195 

$25,382 

AVERAGE  SALARY  OF  UNGRADED  POSITIONS 

$18,761 

$19,667 

$20,513 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
SUMMARY  BY  BUDGET  ACTIVITY 
($  in  Thousands) 


BUDGET  ACTIVITY 

FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

FY  1984 
ESTIMATE 

1.  Technology  Base 

774,278 

929,893 

1,077,100 

1,305,325 

3.  Strategic  Programs 

38,224 

84,341 

86,100 

70,245 

4.  Tactical  Programs 

2,719 

700 

746 

5.  Intelligence  S  Communications 

451,861 

634,243 

1,033,400 

1,468,404 

6.  Defensewide  Mission  Support 

44.585 

46.450 

62,600 

67,349 

TOTAL  RDT4E  -  DIRECT 

1,308,948 

1,697,646 

2,259,900 

2,912,069 

REIMBURSABLE 

23,435 

27.500 

29.500 

29,800 

TOTAL  PROGRAM 


1,332,383  1,725,146  2,289,400  2,941,869 


i 


RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
SUMMARY  BY  PROGRAM  CATEGORY 
($  in  Thousands) 


PROGRAM  CATEGORY 

FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

FY  1984 
ESTIMATE 

6.1 

Research 

102,414 

93,050 

113,900 

146,824 

6.2 

Exploratory  Development 

671 ,864 

836,843 

963,200 

1,158,501 

6.3 

Advanced  Development 

15,054 

17,166 

19,125 

19,984 

6.4 

Engineering  Development 

5,883 

6,034 

10,082 

12,667 

6.5 

Management  and  Support 

44.585 

46.450 

62,600 

67.349 

TOTAL,  RESEARCH  &  DEVELOPMENT 
(Program  6) 

839,800 

999,543 

1,168,907 

1,405,325 

TOTAL 

,  OPERATIONAL  SYSTEMS 

469,148 

698,103 

1,090,993 

1,506,744 

TOTAL 

DIRECT 

1,038,948 

1,697,646 

2,259,900 

2,912,069 

REIMBURSABLE 

23.435 

27.500 

29.500 

29.800 

TOTAL  PROGRAM 

1,332,383 

1 ,725,146 

2,289,400 

2,941 ,869 

DEFENSE  AGENCIES 

FY  1983  R  D  T  8  E  PROGRAM  EXHIBIT  R-1 


APF’F 

fC-PR  1  AT  ION 

0400  0  RESEARCH  DEVELOPMENT  TEST  ♦  EVAL , DEF 

AGENCIES 

DATE  08 

FEB  1902 

THOUSANDS  OF 

DOLLARS 

!  i  i  :-H  N  * 

E 

(1  1  -  T{  '.f  fc 

l TEN  NOMENU  A TORE 

ACT 

FY  1981 

FY  1 982 

FY  1 983 

FY  1984 

C 

’...I 

I'lTMi'.i  RISL/-RCH  SCIfc.Ni.ES 

1 

101,014 

91 , 400 

112.100 

145,000 

U 

i-i  i  n  i  w 

irHiOirf  I.AB  INDEPENDENT  RESEARCH 

1 

1 ,400 

1 , 650 

1 , 800 

1 .824 

U 

62  10  1* 

Tf.CHNU.AL  STUDIES 

1 

3,  145 

3,000 

3,300 

3,600 

U 

•l 

62301 fc 

STRAiEGIC  technology 

1 

125,354 

140,631 

151 .900 

160,000 

u 

5 

62702E 

TAuT 1  CAL  TECHNOLOGY 

1 

84 , 340 

80,415 

93, 900 

126, 200 

u 

6 

6270/E 

PARTICLE  BEAM  TECHOLOGY 

1 

32, 500 

31 ,000 

31 ,000 

u 

7 

627 ORE 

INTEGRATED  COMD CONTROL  TECH 

1 

32,752 

45,400 

53,300 

62,000 

u 

8 

627  1  IE 

EXPERIMENTAL  EVAL  MAJ  INNOVATIVE  TECH 

1 

1 99,449 

237, 040 

268,500 

375,554 

u 

9 

6  27  1  PL 

MATER  1  Ai. 3  PROCESSING  TECH 

1 

1  1 , 977 

13,300 

13.400 

19, 300 

u 

10 

'r'  11 

r  un  t  \n  moni  tori  ng 

1 

15, 060 

16,800 

17,300 

22 , 500 

u 

t  ’ 

62  ’  1  I  t! 

I  iFF  1  I  *  .1  NUCLFA*-  -  -ENCY 

i 

199,771 

239,757 

326,600 

357,547 

u 

.. 

■'O'.  1 1  A.  .1 

774, 270 

929, 893 

1 , 077, 100 

1  , 305, 325 

6  3  7331 

.JWhi.r,  >*ARCHI  TECTURE 

3 

709 

1,166 

1 .262 

1  .400 

u 

'  3 

3201  61- 

NMC3  WIDE  SUPPORT 

3 

3 ,  284 

9,278 

7,  906 

8,570 

u 

1  4 

3201 7K 

WWMCCS  ADP-JTSA 

3 

5,707 

14,261 

23,355 

19,955 

u 

13 

3201 9K 

WWMCCS  SYSTEM  ENGINEER 

3 

22,774 

49,209 

43. 732 

29, 327 

u 

16 

331 3 1 K 

MINIMUM  ESSENTIAL  EMER  COMM  NETWORK 

3 

3.890 

0,483 

9,  645 

10, 9J3 

u 

1  7 

33152K 

WWMCCS  INFORMATION  SYSTEM 

3 

3,004 

u 

STRATEGIC  PROGRAMS 

M.i*4 

04,94! 

99.100 

70,245 

0C8 

(3 


/ 


DEFENSE  AGENCIES 
F Y  1983  R  D  T  S  E  PROGRAM 


APPRO  R !  '  T  !  ON  0400  D  F*ESF  ARCH  DEVELOPMENT  TEST  ■*  EVAL.DEF  AGENCIES 


EXHIBIT  R-1 


DATE:  08  FEB  1982 


THOUSANDS  OF  OOLLARS 


PROOF  AM 
LINE  •  l.F  Ml.N 
NO  Nil'll  •< 


1 TEM  NOMENCLATURE 


i  N  i  i  i  AT  i  VE.i 


FY  1 984  C 


.  •!,  If'  ;  MVL  i .  0,1  ODESY  INV/PRO  Oi'YPE  DEV 

r  •  L '  n  1  L"  MAP  .  HART .  GEODESY  EMGR  DEV/TEST 


3IUi  Hi  CRY  Pi  Ot.OO  1C  ACTIVITIES 

31  3011..  GENERAL  DEFENSE  INTELLIGENCE  PROGRAM 


33  ’  26K.  LONG-HAUL  COMMl  -\TIONS  (DCS) 
53127K  SUPPORT  OF  THE  NCS 


33  101 G  COMMUNICATIONS  SECURITY 


OF  ft  MSI-  RLCONNA  I  SSANCE  SUPL**FT  ACTIVITIES 
:Vf-  OUR  !  1  Y 


.‘ji,  irtCili.A*  (.RrfTOLOGI  f.  ACTIVITIES 
:rl  LI  l  IGENC::  AMi  COMMUNICATIONS 


14,379  18,200 


491 , 061  634,243 


1 ,033,400  1 ,468,404 


I 


4 


* 

1 


UNCLASS l F I  ED 

*  DEFENSE  AGENCIES 

FV  1983  R  D  T  8  E  PROGRAM  EXHIBIT  R-1 


APPRO?  'ft  i  ;•  r  ■  : 

•:  .-:0>  j  D 

RESEARCH  DEVELOPM:  N7  TEST  ♦  EVAL 

,  DEF  AGENCIES 

DATE:  08 

FEB  1982 

PROGRAM 

THOUSANDS  OF 

DOLLARS 

L  I  NE 
NO 

FI  t  NT 
NUMBE '? 

ITEM  NOMENCLATURE 

ACT 

FY  1901 

FY  1 982 

FY  IMS 

FY  IBM 

■s 

E 

C 

30 

65 1  ID 

TECHNICAL  SUPPORT  TO  USDR/E 

6 

1 1 , 200 

12,100 

16,649 

19,719 

U 

31 

65  » 060 

GENERAL 

SUPPORT  FOR  PA/E 

6 

2,205 

2,200 

3,  712 

4,294 

u 

32 

651 07D 

SUPPORT 

TO  POLICY 

6 

3  ,  356 

2.  100 

4,419 

1 , 652 

u 

33 

65; OSD 

GENERAL 

SUPPORT  FOR  NET  ASSESSMENT 

6 

1,910 

1,900 

4,006 

4,847 

u 

34 

65 1 09D 

GENERAL 

SUPPORT  FOR  MRA/L 

6 

2,015 

2,600 

3,014 

3,632 

u 

35 

65  HU  '  S 

DEFENSE 

TECHNICAL  INFO  CENTER 

6 

13,233 

1 A , 574 

1 7 , 560 

l»,  343 

u 

36 

‘V 

INFORMATION  ANALYSIS  CENTERS 

6 

2,982 

3,200 

5,140 

6,662 

u 

'Vi1  i  ■  ■ 

f  i  -> i< f: h  DtvtLOPML.i 

6 

7, 077 

7,776 

6,100 

8, 200 

U 

1  i  I  • 

!  1  i-l  ’  1  ‘ 

i  :.UpR;iu  . 

44 , 585 

46,450 

62,600 

67,  349 

r:  >  . 

.  H  ilf  '  1  •  1 

■PMJN:  Ttb  *  EVAl  l)EF  AGENCUG 

1 , 308, 948 

1 ,697,646 

2,259, 900 

2.912,069 

UNCI  ASS I F I  ED 
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HESSLER 

Mossier 


Research,  Development,  Test,  end  Evaluation,  Defense  Agencies 
Program  and  Financing  (in  thousand*  of  dollars) 


Ofl  FEB  62 
1960  Fiscal  year  program 


Identification  code 


97-0400-0-1 -051 


Budget  plan  (amounts  *or 
RDT6E  actions  programed) 


Obi igat 1  one 


1981  actua 


1982  est. 


1963  est. 


1981  actual  1962  est. 


1963  est 


Program  by  activities 
D  i  rect : 

1 .  Technology  base 
3.  Strategic  programs 
0.  Intelligence  and  communications 
6.  Defensawide  mission  support 


10. 0001 


Total  direct 
Reimbursable  program 


Total 


F i name i ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

Unobligated  balance  available,  start  of  year: 

21.4001  For  completion  of  prior  year  budget  plans 

21.4002  Reprograming  from  or  to  pr i or  year  budget  plan 
25.0001  Unobligated  balance  lapsing 


-5,024 

5,024 


40. 0001 


Budget  authority  ( appropr I  at  1  on ) 


13,560 

5,430 

38,635 

2,398 


60, 043 
587 


60,610 

159 

-65, 793 
5,  024 


I 


HESSLER  Research,  Development,  Test,  and  Evaluation.  Defense  Agencies  08  FEB  82 

Hess ler 

Program  and  F 1  n*nc  1  no  Cln  thousand*  of  dollars)  1961  Fiscal  yaar  program 


Budget  plan  (amounts  for  Obligations 

Identification  code  97-0400-0-1-051  RDT6E  actions  programed) 


1961  actual  1962  est  1963  est .  1961  actual  1962  ast .  1963  est 


Program  by  activities: 
D i rect : 


1 . 

Technology  base 

774,276 

3 

Strategic  pr  oprans 

38, 224 

5. 

Intelligence  and  commun 1  cat  1 ons 

451 , 861 

6 

Defensewide  mission  support 

44,585 

730,387  43,691 

35,246  2,976 

393,012  56,649 

36,950  7,635 


Total  direct 
Reimbursable  program 

10.0001  Total 

F 1 nanc I ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

13  0001  Trust  funds 

21  4001  Unobligated  balance  available,  start  of  year 
24.4001  Unobligated  balance  available,  end  of  year 

39.0001  Budget  authority 


Budget  authority: 

40  0001  Appropr i at i on 

42.0001  Transferred  from  other  accounts 

43.0001  Appropr i at  I  on  (adjusted) 


1,306,946 

23,435 


1,332,383 


20,437 

-2, 996 


1 , 308, 946 


1,296, 946 

10,000 


1 , 308, 948 


1,195,597  113,351 

21,428  2,007 


1,217,025  115,358 


-20,437  . 

-2,996  . 

.  -115,358 

115,358  . 


1 , 308,946 


1 , 298, 946 

10,000 


1 , 306,946 


HESSLER 

Hotslar 


Identification  code 


Research, 


P 


97-0400-0-1 -051 


Development.  Taat.  end  Evaluation,  Defense  Agencies 

rogran  end  Financing  (in  thousands  of  dollars) 

Budget  plan  (amounts  *or 
RDT6E  actions  programed) 

1901  actual  1962  eat  1983  est .  1901 


actual 


08  FEB  82 
1903  Fiscal  year  program 
0b 1 igat I ons 

1982  est  1983  est 


Program  by  activities: 

0 1 rect : 

1  Technology  base 

3.  Strategic  programs 

4.  Tactical  programs 

5.  Intelligence  and  communications 

6.  Defensewide  mission  support 

Total  direct 
Reimbursable  program 

10.0001  Total 

F i nanc i ng : 

Offsetting  collections  from: 

1  1  0001  Federal  funds 

13,0001  Trust  funds 

24.4001  Unobligated  balance  available,  end  of  yei 
Budget  authority  ( appropr i at  I  on ) 


1 , 077, 100 
06,100 
700 

1 .033,400 
62, 600 


2,259, 900 
29,500 


2.209,400 


1 , 002, 134 
78,043 
650 
950, 1 07 
59,009 


2,000, 103 
29,493 


2, 1 17,596 


25, 500 
-4, 000 


-25, 500 
-4,000 
171 ,804 


40  0001 


2,259,900 


2, 259, 900 


RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
PERFORMER  DISTRIBUTION 
($  in  Thousands) 


FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

FY  1984 
ESTIMATE 

1.  For  operation  of  installation 
of  the  reporting  development 
aqency  -  Government  Operated 

63,246 

72,367 

78,280 

83,725 

2.  For  operation  of  installation 
of  the  reporting  development 
agency  -  Contractor  Operated 

3.  For  contracts  directly  in  support 
of  work  actually  performed  at 
installations  of  the  reporting 
development  agency 

5,691 

6,140 

8,041 

9,918 

4.  For  work  assigned  to  other  DoD 
activities 

185,934 

257,674 

359,114 

440,974 

5.  For  work  assigned  to  activities 
of  other  government  agencies 

25,359 

45,413 

74,864 

85,187 

6.  For  work  performed  by  industrial 
contractors 

857,970 

1,111,278 

1,507,891 

2,020,903 

7.  For  work  performed  by  educa¬ 
tional  institutions: 

a.  Designated  FCRC 

b.  Other  Institutions 

15,060 

86,927 

19,350 

97,522 

18.600 

110,866 

15,225 

137,018 

8.  For  work  performed  by  other  "non¬ 
profit"  organizations: 

a.  Designated  FCRC 

b.  Other  Institutions 

42,437 

26.324 

51 ,550 
36.352 

59,492 

42,752 

66,717 

52.402 

9.  Total  R4D  Appropriation 

1,308,948 

1,697,646 

2,259,900 

2,912,069 

DEPARTMENT  OF  DEFENSE  -  MILITARY 


JUSTIFICATION  OF  ESTIMATES  FOR  FY  1983 


Appropriations:  Research,  Development,  Test  and  Evaluation,  Defense  Agencies 

Director,  Test  and  Evaluation,  and  04M,  Defense  Agencies 


FEDERAL  CONTRACT  RESEARCH  CENTERS 


The  Summary  of  Federal  Contract  Research  Centers  (FCRCs)  reflects  a  consolida¬ 
tion  of  funding  requirements  for  certain  contractors  who  assist  the  Defense 
Agencies  in  the  planning,  development,  and  execution  of  the  Research,  Develop¬ 
ment,  Test  and  Evaluation  program.  These  contractors  provide  specialized  tech¬ 
nical  and  scientific  support  to  supplement  that  available  within  the  Defense 
Agencies.  Following  the  Summary,  there  is  a  detailed  tabulation  listing  the 
amounts  provided  in  FY  1981,  1982,  1983,  and  ’984  for  each  of  the  various  con¬ 
tractors. 

The  Defense  Agencies  total  FY  1983  estimates  for  the  FCRCs  amount  to  $91,053,000 
(excluding  subcontract  effort),  of  which  $78,092,000  is  in  the  RDTSE  Defense 
Agencies  appropr i a t  i  on ,  $8,553,000  is  in  the  04M,  Defense  Agencies,  appropria¬ 
tion,  and  $4,408,000  in  the  DT4E  appropriation. 

In  addition  to  the  consolidated  tables  shown  in  this  section,  there  is  presenta¬ 
tion  under  the  separate  Defense  Agency  tabs  of  each  agency  supporting  FCRC 
deta  i  1 . 


SUMMARY  OF  FEDERAL  CONTRACT  RESEARCH  CENTERS  BY  APPROPRIATION 

($  in  Thousands) 


FY  1981 
Actual 

FY  1982 

Est i mate 

FY  1983 

Est i mate 

FY  1984 
Est i mate 

Mitre  Corporation 

RDTAE,  Oefense  Agencies 

Director,  Test  &  Evaluation 

0AM,  Defense  Agencies 

15,170 

877 

4,919 

18,726 

993 

6,043 

21  ,527 
1,108 
8,414 

26,042 

1 ,222 
9,192 

Institute  for  Oefense  Analysis 

RDTAE ,  Defense  Agencies 

Director,  Test  A  Evaluation 

19,315 

2,275 

21,389 

3,500 

25,229 

3,300 

26,475 

3,650 

Aerospace  Corporation 

RDTAE,  Defense  Agencies 

0AM,  Defense  Agencies 

6,827 

119 

10,735 

100 

11,886 

139 

13,250 

148 

Lincoln  Laboratories 

RDTAE,  Defense  Agencies 

16,185 

20,050 

19,450 

16,175 

Total  Program  Summary 

RDTAE,  Defense  Agencies 

0AM,  Defense  Agencies 

Director,  Test  A  Evaluation 

57,497 

5,038 

3.152 

70,900 

6,143 

4.493 

78,092 

8,553 

4.408 

81 ,942 
9,340 
4.872 

Total  Federal  Contract  Research 

65,687 

81,536 

91 ,053 

96,154 

Centers 
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DETAIL  OF  FCRC 


<s 

in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

ACTUAL 

ESTIMATE 

ESTIMATE 

ESTIMATE 

Institute  for  Defense  Analysis 
RDTSE  Appropriation 

Supporting  Agency: 

Defense  Advanced  Research  Pro¬ 

4,330 

5,100 

5,800 

6,000 

jects  Agency  (DARPA) 

Defense  Communications  Agency 

220 

625 

1,200 

1,300 

Other  (Classified) 

7,380 

7,792 

8,179 

8,275 

Office,  Secretary  of  Defense 

7,374 

7,820 

9,900 

10 , 750 

Defense  Logistics  Agency 

11 

52 

150 

150 

Total,  RDTSE  Appropriation 

19,315 

21 ,389 

25,229 

26,475 

DTSE  Appropriation 

Supporting  Agency: 

Test  S  Evaluation,  OUSDRE 

2.275 

3,500 

3.300 

3.650 

TOTAL,  Institute  for  Defense 

21,590 

24,889 

28,529 

30,125 

Analysis 

Aerospace  Corporation 

RDTSE  Appropriation 

Supporting  Agency: 

Defense  Advanced  Research  Pro¬ 

5,453 

8,055 

8,810 

9,480 

jects  Agency  (DARPA) 

Defense  Mapping  Agency 

125 

175 

125 

125 

Defense  Nuclear  Agency 

350 

500 

700 

675 

Office,  Secretary  of  Defense 

115 

200 

225 

270 

Other  (Classified) 

784 

1,805 

2, £21 

2,700 

Total,  RDTSE  Appropriation 

6,827 

10,735 

11,886 

13,250 

DEPARTMENT  OF  DEFENSE  -  MILITARY 
Research,  Development,  Test  and  Evaluation 
Installation  Analysis 

INSTITUTE  FOR  DEFENSE  ANALYSES  (IDA) 


The  Institute  for  Defense  Analyses,  a  not-for-profit  Federal  Contract  Research 
Center,  was  established  in  1956  at  the  request  of  the  Secretary  of  Defense.  Its 
purpose  is  to  promote  the  national  security,  the  public  welfare,  and  the 
advancement  of  scientific  learning  by  making  analyses,  evaluations,  and  reports 
on  matters  of  interest  to  the  United  States  Government  with  primary  orientation 
toward  matters  of  national  security.  In  practice,  IDA  is  primarily  dedicated  to 
the  Department  of  Defense  for  tasks  sponsored  by  the  Under  Secretary  of  Defense 
for  Research  and  Engineering,  the  Joint  Chiefs  of  Staff,  and  other  elements  of 
the  Office  of  the  Secretary  of  Defense,  including  Defense  Agencies. 


TOA  ($  In  Thousands) 


PERSONNEL—^ 


Professional 


2/ 

Support— 


FCRC  & 

From 

Parent 

All 

Other 

Location 

FY 

Dept. 

Funds 

Total 

Institute 

for 

1981 

21,689 

500 

22,189 

Defense 

Analyses 

1982 

25,087 

500 

25,587 

Arlington, 

Va .  and 

1983 

28,379 

500 

28,879 

Princeton, 

N.J. 

1984 

30,125 

500 

30,625 

Paid 

From 
Parent 
Dept . 
RDT&E 

Paid 

From 

Other 

Paid 

From 

Parent 

Dept. 

RDT&E 

Paid 

From 

Other 

Total 

203 

5 

254 

6 

260 

209 

4 

261 

5 

266 

218 

4 

273 

5 

278 

215 

4 

269 

5 

274 

If  No  military  personnel  are  assigned  to  IDA 

2/  Includes  Corporate  and  Division  Management  and  mission  support  personnel  such  as  guard  force, 
document  control,  personnel,  finance,  reproduction,  and  other  administrative  services. 
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HESSLER  Research,  Deve l opnent ,  Test,  end  Evaluation,  Defense  Agencies  DARPA  08  FEB  82 

Hess l er 

Progren  end  Financing  (in  thousands  of  dollars) 


Budget  plan  (anounts  for  Obligations 

Identification  code  97-0400-0-1-051  RDT6E  actions  programed) 


1981  actual  1962  est .  1983  est .  1961  actual  1982  est .  1983  e»t 


Program  by  activities: 
0 i rect : 


1 .  Technology  base 

6.  Defensewide  mission  support 

573, 107 

7,  077 

666,466 

7,  776 

748, 700 
8,100 

545,482 

6,  739 

682,457 

8,  238 

720,308 

6,086 

Total  direct 

Reimbursable  program 

580 , 1 84 
8,356 

676, 262 

6,  000 

756,800 

8,500 

552, 221 
8,356 

690,695 

8,  000 

728, 394 
8,500 

10.0001 

Total 

588,540 

664, 262 

765,300 

560, 577 

698,695 

736,894 

F l nanc 1 ng : 

Offsetting  collections  from: 


1 1 . 0001 

Federal  funds 

-8, 356 

-8,000 

-8,500 

-8, 356 

-8,000 

-8, 500 

21 .4001 

21 . 4002 

Unobligated  balance  available,  start  of  year: 

-15,407 

-41 ,483 

*27,050 

Reprograming  from  or  to  prior  year  budget  plan 

*1,887 

24  4001 
25, 0001 

41 , 483 

1 , 887 

27,050 

55,456 

Unobligated  balance  lapsing 

1,887 

40, 0001 

Budget  authority  ( appropr 1  at  1  on ) 

680, 184 

676,262 

786, 800 

580, 1 84 

676,262 

756, 800 

C24 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
QF'-ENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
PERSONNEL  SUMMARY 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

Total  Number  of  Full  Time  Permanent  Positions 

Total  Compensable  Workyears: 

106 

118 

126 

126 

Full  Time  Equivalent  Employment 

(109) 

(121) 

(129) 

(129) 

Full  Time  Equivalent  Overtime  &  Hoilday  Hours 

(2) 

(2) 

(2) 

(2) 

Average  ES  Salary 

50,112 

58,125 

58,125 

58,312 

Average  GS  Grade 

10.09 

10.09 

10.23 

10.23 

Average  GS  Salary 

27,805 

29,570 

29 , 5u5 

29,73} 

C2S 

& 


A 


I 
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DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
SUMMARY  BY  BUDGET  ACTIVITY 
($  in  Thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

Technology  Base 

$573,107 

$668,486 

$748,700 

$945,954 

Defense-Wide  Mission 

Support 

7,077 

_ hm 

8,100 

8,200 

TOTAL 

RDT&E  -  DIRECT 

$580,184 

$676,262 

$756,800 

$954,154 

Reimbursements 

8,356 

8,000 

8,500 

8,500 

TOTAL 

PROGRAM 

$588,540 

$684,262 

$765,300 

$962,654 

C2S 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
SUMMARY  BY  PROGRAM  CATEGORY 


6.1  Research 

6.2  Exploratory  Development 

6.3  Advanced  Development 

6.4  Engineering  Development 

6.5  Defense-Wide  Mission  Support 

Total  Research  and  Develpment  (Program  6) 
Total  Operational  Systems  Program 
Total  RDT&E  -  Direct 
Reimbursements 

TOTAL  PROGRAM 


($  in  Thousands) 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

$101,014 

$  91,400 

$112,100 

$145,000 

472,093 

577,086 

636,600 

800,954 

7,077 

7,776 

8,100 

8,200 

$580,184 

$676,262 

$756,800 

$954,154 

580,184 

676,262 

756,800 

954,154 

8,356 

8,000 

8,500 

8,500 

$588,540 

$684,262 

$765,300 

$962,654 

\ 
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HESSLER  Research,  Development,  Test,  end  Evaluation,  Defense  Aoencies  DARPA  09  FEB  8; 

Hess ler 

Progren  end  Flna-iclng  (in  thoueende  of  dollars)  1980  Fiscal  year  progrer 


Budget  plan  (anounts  'or  Obligations 

Identification  code  97-0400-0-1*031  RDT8E  act i ons  programed) 


1981  actual  1982  est  1983  eat  1981  actual  1982  est  1983  eat 


Program  by  activities 
Direct : 

1 .  Technology  base  .  13,096 

0.  Defensewide  mission  support  424 


10. 0001  Total  .  ...  1 3, 320 

F I nanc l ng : 

Unobligated  balance  available,  start  of  year 

21  4001  For  completion  of  prior  year  budget  plans  -15,407 

21  .4002  Reprograming  from  or  to  pr  1  or  year  budget  plan  -1,807  .  . 

25 .0001  Unobligated  balance  lapsing  1 , §07  .  .  1,887 


40.0001  Budget  authority  ( appropr l at  1  on ) 


Identification  code  97-0400-0-1-051 


Program  and  Financing  (in  thousands  ef  da  liars) 


Budget  plan  (emfjnte  *cr 
RDT«t  actions  programed) 


1981  actual  1982  est  1983  est 


1901  Fiscal  year  program 
Ob l i gat i ons 


1981  actual  1902  est  1903  est 


Pr  ogr era  by  act  1 v 1 1 i as : 

Direct ■’ 

1 .  Technology  base 
0.  Defensewide  mission  support 


Total  direct 
Reimbursable  program 

10.0001  Total 

F 1 nanc l ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 

40.0001  Budget  authority  ( appropr I  at l on ) 

C28 


373, 107 
7,077 

BOO, 104 

0,  386 

500 , 540 


0,  356 


B0O, 164 


632,306  40,721 

6,315  762 


530,701  41,403 

0,356 


547,057  41,403 


-0, 350 


41 , 463 


560, 164 


-41 ,403 


40. 0001 


Sudpat  authority  f appropr 1  at  I  on) 


766. 600 


23 


756, 600 


DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
PERFORMER  DISTRIBUTION 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
($  in  Thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

1. 

For  operation  of  installation  of  the  reporting  DoD 
component  Government  Operated  . 

.  $  7,077 

$  7,776 

$  8,100 

$  8,200 

2. 

For  operation  of  installations  of  the  reporting  DoD 
component  Contractor  Operated  . 

_ 

_ 

_ 

_ 

3. 

For  contracts  directly  in  support  of  work  actually 
performed  at  installations  of  the  reporting  DoD 

component  . . .  .  •  .  . 

.  —  ~ — 

— 

— 

— 

A. 

For  work  assigned  to  other  DoD  activities  . 

.  66,712 

56,815 

63,900 

81,200 

5. 

For  work  assigned  to  activities  of  other  Government 
Agencies . . . 

1,786 

1,890 

2,300 

2,900 

6. 

For  work  performed  by  industrial  contractors 

("Profit"  Organizations)  . 

.  379,136 

456,560 

513,670 

659,199 

7. 

For  work  performed  by  educational  institutions: 
a.  Designated  Federal  Contract  Research  Centers  .  .  .  . 

15,060 

19,350 

18,600 

15,225 

b.  Other  Institutions  a/  . 

80,294 

89,299 

100,400 

127,600 

8. 

For  work  performed  by  other  "non-profit"  organizations: 
a.  Designated  Federal  Contract  Research  Centers  .  .  .  . 

11,139 

15,321 

17,130 

18,280 

b.  Other  Institutions  .  .  . 

18,980 

29,251 

32,700 

41,550 

9. 

Total  R&D  appropriations  . 

.  580,184 

676,262 

756,800 

954,154 

a/  Includes  University  Affiliated  Labs  and  FFRDC's 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  IN-HOUSE 


TOA  (S  in  Thousands)  _ _ Personnel  (Man-Years) 


MCTJJ 

Contractor 

Mil 

Pers 

Paid 

Paid 

Installation 

RDT&E  Funds 

All 

From 

From 

Paid 

Paid 

Paid 

In 

and 

Mgt . 

Other 

Other 

Other 

Sub- 

Mil 

Personnel 

DARPA 

Other 

From 

From 

From 

RDT&E 

Location 

FY 

Bureau 

DARPA 

DoD 

Funds 

Total 

R&D 

Other 

Total 

RDT&E 

RDT&E 

Other 

RDT&E 

Other 

Work 

Other 

Total 

Advanced  test 

81 

17,800 

_ 

_ 

_ 

17,800 

_ 

_ _ 

17,800 

_ 

_ 

_ 

60 

_ 

60 

Accelerator 

82 

9,800 

— 

— 

— 

9,800 

— 

— 

9,800 

— 

— 

— 

— 

— 

60 

Lawrence 

83 

— 

— 

— 

— 

— 

— 

-- 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Livermore  Na¬ 
tional  Lab 
(LLNL)  Liver¬ 
more  ,  CA 

84 

Large  Optics 

81 

4,500 

— 

— 

— 

4,500 

— 

— 

4,500 

— 

— 

— 

30 

— 

— 

— 

30 

Diamond  Turn- 

82 

5,000 

— 

— 

— 

5,000 

— 

— 

5,000 

— 

— 

— 

30 

— 

— 

— 

30 

ing  Machine 

83 

1,000 

— 

— 

— 

1,000 

— 

— 

1,000 

— 

— 

— 

15 

— 

— 

— 

15 

(LODTM)  LLNL 
Livermore,  CA 

84 

" 

” 

The  ATA  project  was  initiated  by  DARPA  at  LLNL  in  FY  1979  with  the  objective  of  providing  an  accelerator  to  produce  an  electron 
beam  (50  million  electron  volts)  permitting  the  experimental  evaluation  of  electron  beam  atmospheric  propagation  over  distances 
sufficient  to  determine  weapons  feasibility.  The  installation  funding  reflects  construction  costs  for  the  ATA  scheduled  for 
completion  in  October  1982.  The  funds  and  man  years  reported  and  direct  costs  for  LLNL  contracted  contruction  effort  at  the  LLNL 
site. 

The  LODTM  project,  initiated  by  DARPA  in  FY  1980,  is  to  construct  a  machine  to  fabricate  large  laser  resonator  optics  with  the 
precision  required  for  advanced  high  power  devices.  The  funding  reflects  the  costs  of  constructing  the  machine  and  the  facility 
to  house  it  on  the  LLNL  site.  Personnel  are  LLNL  personnel  directly  charged  to  the  project,  which  will  be  completed  in  FY  1983. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  IN-HOUSE 
($  in  Thousands) 


TOA  ($  in  Thousands) _ Personnel  (Man-Years) 


■ 

Contractor 

Mil 

Pers 

RDT&E  Funds 

All 

Paid 

From 

Paid 

From 

Paid 

Paid 

Paid 

In 

Mgt. 

Other 

Other 

Other 

Mil.  Personnel 

DARPA 

Other 

From 

From 

From 

RDT&E 

Location 

FY 

Bureau 

DARPA 

DoD 

Funds 

Era 

R4D  Other 

Total 

RDT&E 

RDT&E 

Other 

RDT&E 

Other 

Work 

Other 

Total 

Mt.  Haleakala 

81 

EjS 

_ 

1,800 

_  _ 

1,800 

__ 

_ 

__ 

25 

_ 

1 

_ 

(AMOS) 

82 

— 

2,240 

— 

2,240 

— 

— 

— 

25 

— 

1 

— 

Maui,  Hawaii 

83 

BlSiH 

— 

2,700 

— 

2,700 

— 

— 

— 

25 

— 

1 

— 

84 

2,700 

— 

— 

— 

2,700 

— 

2,700 

— 

— 

— 

25 

— 

1 

— 

Acoustic  Re- 

81 

1,800 

— 

1,800 

— 

37 

3,637 

8 

— 

— 

36 

— 

1 

— 

45 

search  Center, 

82 

2,200 

— 

2,140 

— 

4,340 

43 

4,383 

8 

— 

— 

36 

— 

1 

— 

45 

Moffett  Field 

83 

2,000 

— 

2,500 

— 

43 

4,543 

8 

— 

— 

36 

— 

1 

— 

45 

Naval  Air  Sta. 
Sunnyvale,  CA 

84 

2,000 

2,500 

4,500 

43 

4,543 

8 

— 

... 

36 

— — 

1 

— — 

45 

This  installation  analysis  f  ir  Mt.  Haleakala  reflects  the  financing  and  sianpower  required  through  FY  1984  to  operate  and  maintain 
the  optical  testbed  facility  in  Hawaii  used  for  development  of  advanced  optical  techniques  for  Space  Object  Identification.  The 
funds  and  man-years  reported  are  directed  costs  for  the  contracted  effort  performed  at  the  site. 


The  Acoustic  Research  Center  is  an  RDT&E  facility  operated  by  DARPA  and  collocated  at  Naval  Air  Station,  Moffett  Field, 
California.  Funds  outlined  above  provide  for  computers  and  associated  equipment  at  remote  sites  and  at  Moffett  Field,  as  the 
cos 1 8  of  the  Data  Telemetry  Links  connecting  these  sites. 
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FEDERAL  CONTRACT  RESEARCH  CENTERS 

FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Es  timate 


MITRE  Corporation 
RDT&E,  Defense  Agencies 


61101E 

Defense  Research  Sciences 

-0- 

100 

250 

250 

62301E 

Strategic  Technology 

100 

420 

435 

500 

62702E 

Tactical  Technology 

676 

750 

950 

950 

62708E 

Integrated  Command  &  Control  Technology 

550 

446 

410 

600 

6  2  7  HE 

Experimental  Evaluation  of  Major  Innovative  Technologies 

30 

250 

275 

300 

Office  of  Net  Assessment 

-0- 

200 

200 

200 

Total  MITRE 

1,356 

2,166 

2,520 

2,800 

Aerospace  Corporation 
RDT&E,  Defense  Agencies 


61101E 

Defense  Research  Sciences 

-0- 

100 

300 

300 

62301E 

Strategic  Technology 

3,763 

5,920 

6,390 

6,880 

62702E 

Tactical  Technology 

-0- 

-0- 

-0- 

-0- 

62711E 

Experimental  Evaluation  of  Major  Innovative  Technologies 

1,430 

1,785 

1,920 

2,000 

62712E 

Materials  Processing  Technology 

260 

250 

200 

300 

Total  Aerospace  Corporation 

5,453 

8,055 

8,810 

9,480 

GRAND  TOTAL 

26,199 

34,671 

35,730 

33,505 

DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  FCRC’s 
($  in  Thousands) 


TOA  ($  in  Thousands)  Personnel 

_ RDT&E  Funds _  Professional  _ Support 


Location 

FY 

Mgmt 

Bureau 

DARPA 

Other 

DARPA 

Other 

DoD 

Sub 

Total 

Mil 

Per. 

Total 

Paid 

From 

DARPA 

RDT&E 

Paid 

From 

Other 

RDT&E 

Paid 

From 

Other 

Paid 

From 

DARPA 

RDT&E 

Paid 

From 

Other 

RDT&E 

Paid 

From 

Other 

Military 

Personnel 

Assigned 

Total 

Institute 

81 

4,330 

4,330 

4,330 

46 

46 

for  Defense 

82 

5,100 

— 

— 

— 

5,100 

— 

5,100 

53 

— 

— 

— 

— 

— 

— 

53 

Analyses 

83 

5,800 

— 

— 

— 

5,800 

— 

5,800 

58 

— 

— 

— 

— 

— 

— 

58 

8-4 

6,000 

— 

— 

— 

6,000 

— 

6,000 

58 

— 

— 

— 

— 

— 

— 

58 

-incoln 

81 

15,060 

— 

— 

_ 

15,060 

_ 

15,060 

146 

— 

— 

— 

— 

— 

_ 

146 

laboratory 

82 

19,350 

— 

— 

— 

19,350 

— 

19,350 

181 

— 

— 

— 

— 

— 

— 

181 

83 

18,600 

— 

— 

— 

18,600 

— 

18,600 

169 

— 

— 

— 

— 

— 

— 

169 

84 

15,225 

— 

— 

— 

15,225 

— 

15,225 

134 

— 

— 

— 

— 

— 

— 

134 

1ITRE 

81 

1,356 

— 

_ 

— 

1,356 

_ 

1,356 

15 

— 

— 

— 

_ 

— 

— 

15 

Corporation 

82 

2,166 

— 

— 

— 

2,166 

— 

2,166 

22 

— 

— 

— 

— 

— 

— 

22 

83 

2,520 

— 

— 

— 

2,520 

— 

2,520 

24 

— 

— 

— 

— 

— 

— 

24 

84 

2,800 

— 

— 

— 

2,800 

— 

2,800 

25 

— 

— 

— 

— 

— 

— 

25 

Verospace 

81 

5,453 

— 

_ 

- - 

5,453 

_ 

5,453 

45 

— 

— 

— 

— 

— 

— 

45 

Corporation 

82 

8,055 

— 

— 

— 

8,055 

— 

8,055 

61 

— 

— 

— 

— 

— 

— 

61 

83 

8,810 

— 

— 

— 

8,810 

— 

8,810 

64 

— 

— 

— 

— 

— 

— 

64 

84 

9,480 

— 

— 

— 

9,480 

— 

9,480 

66 

— 

— 

— 

— 

— 

— 

66 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  ADVANCED  RESEARCH  PROJECTS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
DETAIL  BY  BUDGET  ACTIVITY 
($  in  Thousands) 


Element 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Descriptive  Summary 

Code 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Page  Numbers 

1. 

Technology  Base 

6.1 

Research 

61101E 

Defense  Research  Sciences 

$101,014 

$  91,400 

$112,100 

$145,000 

37 

6.2 

Exploratory  Development 

62101E 

Technical  Studies 

3,145 

3,000 

3,300 

3,600 

87 

62301E 

Strategic  Technology 

125,354 

148,631 

151,900 

160,000 

93 

62702E 

Tactical  Technology 

84,348 

84,715 

103,900 

139,700 

153 

62707E 

Particle  Beam  Technology 

— 

32 , 500 

31,000 

31,000 

187 

62708E 

Integrated  Consnand  and 

Control  Technology 

32,752 

41,100 

45,300 

49,300 

195 

6271  IE 

Experimental  Evaluation  of 

Major  Innovative  Technologies 

199,449 

237,040 

268,500 

375,554 

216 

62712E 

Materials  Processing  Technology 

11,977 

13,300 

15,400 

19,300 

267 

62714E 

Nuclear  Monitoring 

15,068 

16,800 

17,300 

22,500 

279 

6. 

Defense-Wide  Mission  Support 

6.5 

Defense-Wide  Mission  Support 

65898E 

Management  Hdgtrs  (R&D) 

7,077 

7,776 

8,100 

8,200 

293 

TOTAL  DARPA 

$580,184 

$676,262 

$756,800 

$954,154 

036 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #61101E  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 

A.  RESOURCES:  ($  in  Thousands) 


Total 


Project 
Number  - 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Estimated 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

$101,014 

$  91,400 

$112,100 

$145,000 

Continuing 

N/A 

Materials 

Sciences 

MS-1 

Advanced  Systems  Materials 

9,712 

It, 603 

14,775 

18,300 

Continuing 

N/A 

MS-2 

Electronic  and  Optical 
Devices  and  Materials 

14,093 

19,092 

19,975 

24 , 500 

Continuing 

N/A 

Systems  Research 

DRH-1 

Systems  Sciences 

9,973 

13,305 

15,800 

21,400 

Continuing 

N/A 

Computer 

and  Communications  Sciences 

CCS-1 

Intelligent  Systems 

14,029 

14,200 

14,700 

19,400 

Continuing 

N/A 

CCS-2 

Advanced  Digital  Structures 
and  Network  Concepts 

13,875 

16,275 

21,700 

25,600 

Continuing 

N/A 

CCS-3 

Modernization  Technology 

-0- 

5,425 

5,400 

10,000 

Continuing 

N/A 

Tactical  Technology  Research 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #6 1 101E  Title:  Defense  Research  Sciences 


Mission  Area 

:  530 

Budget  Activity:  1 

Technology 

Base 

UDR-l 

Unconventional  Detection 
Research 

3,378 

7,050 

14,500 

18,800 

Continuing 

N/A 

DRT-1 

Target  Penetration  Research 

845 

2,500 

3,300 

4,000 

Continuing 

N/A 

Strategic  Technology  Research 

DRB-1 

Charged  Particle  Beam 

33,306 

-0-* 

-0-* 

-0-* 

-0-* 

68,556 

Ceophysical 

Research 

1,803 

1,950 

1,950 

3,000 

Continuing 

N/A 

♦Transferred  to  PE  62707E  beginning  in  FY  1982 
B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

Materials  Sciences.  This  project  explores  new  materials,  processing,  structures,  and  device  concepts,  and 
demonstrates  innovative  solutions  for  overcoming  materials  related  limitations  or  barriers  to  advancements  in:  MS- 
1  —  advanced  bearings  and  lubricants;  new  material  technology  concepts;  rapid-solidification  technology;  improved 
propulsion  engine  materials;  MS-2  —  high  performance  monolithic  microelectronic  and  microwave  circuits;  electro- 
optical  sensors;  optical  components  for  communications  systems;  and  special  electronic  devices  and  materials  for 
DoD  applications. 

Systems  Sciences.  The  goal  of  this  project  is  to  develop  system  sciences  to  aid  defense  decision  makers  through 
the  development  of  improved  man-machine  systems  and  monitoring  technology.  These  will  lead  to  improved 
effectiveness  of  Armed  Forces  personnel  in  accomplishing  their  mission  responsibilities  under  a  full  range  of 
military  conditions  and  operations.  This  project  has  been  organized  to  focus  on  improved  command  and  control  and 
intelligence  capabilities;  technology  for  the  production  of  command  and  control  and  other  software  systems;  systems 
for  land-based  travel;  computer-based  training  technology;  and  ultra-sensitive  chemical  monitoring  utilizing 
monoclonal  antibodies. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  6 1 1 0 1 E  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


Computer  and  Communications  Sciences.  This  program  supports  basic  research  in  information  processing  and  computer 
communication  technology  to  provide  a  technological  base  for  the  development  of  future  intelligent,  network-based, 
military  systems.  The  focus  is  on  basic  concept  development,  and  includes  the  development  and  exploitation  of 
intelligent  systems,  innovative  computer  and  network  architectures  and  Very  Large  Scale  Integration  (VLSI) 
architecture  and  design.  A  modernization  technology  effort  was  initiated  in  FY  1982  providing  experimental 
computer  resources  to  improve  research  productivity  at  the  forefront  of  computer  science. 


Tactical  Technology  Research.  Activities  in  the  Unconventional  Detection  Research  project  are  directed  towards  a 
determination  of  the  operational  potential  of  detecting  submarines  by  a  variety  of  non-acoustic  technologies.  The 
project  involves  analytic  and  experimental  studies  to  investigate  such  detection  mechanisms 

*  '  Motivation  for  the  current  efforts  are  continued 


indications 


of 


The  Target  Penetration  Research  project  was  established  in  early  FY  1981  in  the  Tactical  Technology  Office  to 
address  fundamental  issues  in  shock-wave  chemistry,  synthesis  of  advanced  materials  by  shock 

and  combustion  wave  techniques,  consolidation  of  advanced  materials  by  dynamic  techniques. 

In  late  FY  1981,  this  program 

and  the  cognizant  program  manager  were  transferred  from  t  e  Tactical  Technology  Office  (TTO)  to  the  Material 
Sciences  Division  (MSD)  of  the  Defense  Sciences  Office  to  maximize  the  synergy  between  applied  mechanics  and 
materials  science  of  this  program  and  the  other  activities  of  MSD.  Coordination  of  these  programs  between  the 
Tactical  Technology  and  Defense  Sciences  Offices  is  maintained  on  a  continuous  basis. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST: 

Materials  Sciences.  In  MS-1  the  planned  increase  in  funding  will  be  used  to  accelerate  the  exploitation  of  rapid 
solidification  technology  to  obtain  new,  high  performance  alloys  for  structure  and  propulsion  system  components;  to 
continue  the  demonstration  of  advanced,  solid  lubricated  bearings  for  future  cruise  missile  engines;  and  to 
continue  research  on  carbon-carbon  materials  for  use  at  3500  F  for  more  efficient  engines.  Other  objectives 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element;  #61 1Q1E  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  530  Budget  Activity:  1,  Technology  Base 


include:  exploration  of  new  crystal  growth  processing;  expansion  of  research  efforts  on  non-convent ional 
consolidation  methods  for  rapidly  solidified  alloy  powder;  research  on  new  elastomers  for  liner  materials  in 
Pershing  II  rocket  motors;  development  of  thermodromic  materials  for  various  applications;  and  continued  efforts  on 
a  coordinated  theory  to  explain  the  enhanced  properties  for  rapidly  solidified  alloys.  In  MS-2  the  planned 
increase  will  accelerate  new  monolithic  millimeter  wave  integrated  circuit  STET  optical  signal  processing  and 
heterostructure  devices  research  for  ultrahigh  frequency  and  infrared  sensor  applications.  Continuing  research 
efforts  include:  novel  materials  growth  and  device  structure  concepts,  and  submicron  feature  processing  techniques 
for  digital  and  microwave  integrated  circuits  based  on  silicon  and  III-V  compound  semiconductors;  growth, 
processing,  and  characterization  of  infrared  focal  plane  array  materials;  analog  signal  processing  structures; 
electronic  polymers;  low-loss  fibers  and  fiber-optic  sensor  systems;  frequency  agile  laser  materials;  and  large 
optics  materials  for  space  systems. 

System  Sciences.  The  requested  increase  is  for  technology  transfer  of  previous  developments  in  this  area, 
completion  of  working  prototypes  scheduled  for  test  and  evaluation,  and  the  development  of  new  and  required 
capabilities.  These  include:  transfer  of  the  distributed,  low  bandwidth,  virtual  space  teleconferencing 
technology  to  an  Intelligence  Community-wide  appli*  ttion;  development  of  new  low  cost  teleconferencing 
architectures  and  feasibility  studies  of  their  application  to  the  tactical  domain  and  large  group  technology; 
completion  of  the  design  of  a  color,  half-tone  codec  for  teleconferencing;  demonstration  of  the  algorithms 
developed  for  high  resolution  synthetic  aperture  radar  image  analysis;  completion  of  techniques  for  dynamic 
graphics,  automatic  typography,  and  automatic  software  hierarchies  to  aid  software  production;  completion  of  the 
components  of  an  adaptive  suspension  vehicle  including  a  storage  energy  unit,  hydraulics,  laser  range  finder, 
hierarchal  control  algorithms;  completion  of  a  digital  optical  disk  authoring  station  and  premastering  capability; 
laboratory  demonstration  of  the  components  of  a  ultra-sensitive  chemical  detection  system;  completion  of  algorithms 
and  software  for  incorporating  reactive  opponents  in  related  command  and  control  training  simulators,  including 
audio  and  visual  display  techniques;  extension  of  this  command  and  control  training  technology  to  large  scale 
networks,  including  shaping  algorithms  and  exercisers;  concept  demonstration  of  technology  for  producing  fractal- 
based  displays. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #6 110 IE  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


Computer  and  Communications  Sciences.  The  Intelligent  Systems  project  supports  basic  research  in  machine 
intelligence  and  concept  demonstrations  of  systems  which  exhibit  intelligent  behavior  in  defense  related  tasks.  In 
FY  1983,  research  in  machine  intelligence  should  develop  ways  for  computers  to  acquire  large  bodies  of  specialized 
knowledge  and  efficiently  bring  that  knowledge  to  bear  on  the  complex  and  dynamic  problems  of  situation  assessment, 
information  retrieval,  and  planning  and  control  in  the  Command/Control  environment.  Image  understanding  research 
will  continue  to  develop  computer  techniques  for  extracting  relevant  information  from  photographic  imagery,  and  is 
expected  to  automate  many  aspects  of  the  personnel-intensive  tasks  associated  with  image  interpretation  and 
cartography.  Work  in  knowledge-based  processing  will  attempt  to  develop  a  machine  representation  and  organization 
of  data  to  support  automatic  deduction  of  answers  implied  by  the  database  contents,  but  not  directly  stored  in  it. 
Success  in  this  effort  will  provide  a  flexibility  to  cope  rapidly  with  unanticipated  queries  not  possible  with 
current  data  management  systems. 

The  Advanced  Digital  Structures  and  Network  Concepts  project  provides  the  technology  base  for  dealing  with  complex 
and  innovative  computer  and  network  architectures  that  will  be  needed  in  future  military  systems.  In  FY  1983, 
machine  intelligence  techniques  will  be  used  extensively  to  support  the  design,  operation  and  usability  of  these 
systems.  Concepts  for  novel  computing  architectures  will  be  explored.  Work  will  continue  on  the  development  of 
design  methodologies,  design  tools  and  innovative  architectures  to  use  effectively  VLSI  technology  in  future 
military  systems.  If  successful,  this  program  will  lead  to  a  major  reduction  in  both  the  time  and  cost  of 
designing  integrated  electronics  for  major  DoD  systems  while  at  the  same  time  significantly  increasing  system 
capability.  Other  efforts  in  this  project  will  address  basic  research  issues  in  interoperability,  reliability  and 
performance  of  dissimilar,  interconnected  networks  and  computer  systems.  Emphasis  will  be  placed  on  the 
development  of  concepts  for  dynamic  network  adaption  in  the  presence  of  hostile  conditions,  traffic  loads  during 
crisis  conditions.  Natural  and  easy-to-learn  techniques  to  acess  and  utilize  the  resources  of  highly  complex, 
distributed  systems  will  be  developed.  The  increased  funding  in  FY  1983  includes  $2.0M  for  VLSI  Systems  research 
which  will  address  the  development  of  multiple-chip  VLSI  systems  and  wafer  scale  integration. 

The  Modernization  Technology  project  is  providing  experimental  computer  resources  to  key  university  research 
laboratories.  It  was  created  during  FY  1982  by  reducing  the  level  of  effort  in  the  Intelligent  Systems  project. 

In  FY  1983,  the  resource  modernization  program  will  be  continued,  and  technology  for  increasing  defense 
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productivity  will  be  explored  including  the  control  of  advanced  manipulators  and  understanding  of  3-D  scenes  by 
computer . 

Tactical  Technology  Research.  The  goals  and  thrust  of  the  Unconventional  Detection  Research  project  remain 
unaltered  with  continued  priority  being  placed  on  detection  mechanisms.  Emphasis  will  be  placed  on  the  use  of 

for  the  detection  of  submarine- 

At-sea  experimentation  will  focus  on  the  nature  of  background  interference  signals 

Successful  at-sea  background  measurement  data  will  allow  development 
of  detection  algorithms  and  a  firm  assessment  as  to  whether  signal  detection  is  possible  with  state-of-the-art 
sensors . 

In  FY  1983  the  Target  Penetration  Research  project  will 


shock  and  combustion  wave 

techniques  to  synthesize  and  consolidate  materials  for  DoD  application.  The  potential  impact  of  these  activities 
will  be  to  create  a  scientific  and  engineering  understanding  of  new  technologies  which  will  be  required  for  the 
exploratory  developmental  demonstration  of 


dynamically  synthesizing  and  consolidating  ceramics  for  use  in  a  variety  of  DoD 

applications  where  advanced  materials  are  required  for  use  in  high  temperature  and/or  high  stress  environments. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 
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Materials  Sciences.  All  efforts  on  large  optics,  fiber  optics  and  electronic  materials  have  been  transferred  to 
MS-2  from  MS-1.  All  research  on  current  collection  and  cruise  missile  bearings  will  be  terminated  in  FY  1982.  The 
Dual  Alloy  Radial  Turbine  concept  demonstration  has  also  been  transferred  to  program  element  62712E.  The  efforts 
on  the  rapidly-solidified  aluminum  alloys  for  aircraft  structures  and  the  particulate  reinforcement  of  aluminum 
alloys  will  be  completed  in  FY  1982.  Continued  expansion  of  Rapid  Solidification  Technology  will  occur  in  FY  1983, 
with  emphasis  on  dynamic  compaction  and  plasma  deposition  for  alloy  consolidation.  Other  changes  are  new 
milestones.  In  MS-2,  effort  will  expand  into  new  program  areas;  millimeter  wave  frequency  monol  i'-hic  integrated 
circuits,  heterostructure  devices,  and  optical  signal  processing.  Solid  state  neutron  detector  program  is  delayed 
pending  final  FY  1982  budget  passage.  Fiber  optic  sensor  system  is  transferred  to  Navy  and  DARPA's  Tactical 
Technology  Office  for  application  demonstrations;  new  fiber  sensor  device  concepts  will  be  explored.  Effort  in 
submicron  feature  device  and  process  research,  growth  and  processing  of  large  mercury  cadmium  telluride  crystals 
for  infrared  focal  plane  sensors,  and  in  low  loss  fibers  will  continue.  Milestones  given  in  the  FY  1982 
Descriptive  Summaries  were  met  or  are  on  schedule  except  as  follows:  solid  state  thermal  neutron  detector 
feasibility  delayed  to  late  FY  1984  due  to  late  program  start;  and  10,000  gate  gallium  arsenide  (GaAs)  integrated 
logic  circuit  changed  to  4,096  bit  memory  circuit  in  support  of  new  thrust  in  GaAs  radiation  hard  microelectronics. 

Systems  Sciences.  No  significant  changes. 

Computer  and  Communications  Sciences.  The  only  significant  changes  are  milestone  changes. 

Tactical  Technology  Research.  The  funding  decrease  for  FY  1982  in  the  Unconventional  Detection  Research  project 
has  resulted  from  pushing  major  experimental  efforts  into  FY  1983  to  allow  for  further  analytical  work  and  to 
accomodate  delays  in  sensor  development.  Program  milestone  changes  reflect  this  fact.  In  the  Target 

Penetration  Research  project  new  analytical  and  experimental  efforts  are  being  introduced 


Based  on  the 

successful  synthesis  augmented  efforts  are  being  conducted  to 
synthesize  and  consolidate  ceramics.  No  significant  changes  in  the  milestones  reported  in  the  FY  1982 
Congressional/Budget  submission  have  occurred. 


*•  OTHER  APPROPRIATION  FUNDS;  Hone 
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F.  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objectives  are  to  explore  new  materials  concepts,  and  seek  solutions  to 
materials  limitations  which  prevent  further  advances  in  power  sources  and  in  advanced  tactical  and  strategic 
systems.  The  materials  programs  in  support  of  power  systems  are  concentrated  in  high-power-density  electric 
machines,  in  higher-performance  turbine  engines,  and  in  rocket  motor  materials.  If  advanced  solid  brushes  can  be 
developed,  new  applications  of  segmented-magnet  machines  will  be  feasible.  These  include  more  compact,  lower- 
weight,  marine  power  drives  and  electrical  tank  transmission  drives  which  have  less  inertia,  higher  efficiency,  and 
lower  infrared  signature  than  mechanical  transmissions.  Solid-lubricated,  roller  element  bearings  offer  the 
potential  of  maintenance-free  operation  in  extreme  environment  where  liquid,  organic  lubricants  are  limited  by  high 
or  low  temperatures,  oxidation  and  corrosion  (long  storage  times),  and  radiation-induced  breakdown.  Solid- 
lubricated  main  engine  bearings  for  cruise  missile  engines  would  offer  increased  performance  (by  permitting  higher 
operating  temperatures),  reduced  engine  weight  and  volume  (through  removal  of  the  liquid  lubrication  system),  and 
significantly  reduce  maintenance  requirements.  The  full  exploitation  of  rapid  solidification  powder  technology 
will  make  possible  a  300°C  increase  in  operating  temperature  limits  for  turbine-blades,  hence  higher  specific 
thrust  and  lower  specific  fuel  consumption  for  advanced  cruise  missile  and  tactical  aircraft  engines.  New  aluminum 
alloys  emerging  from  this  technology  will  challenge  higher-cost  titanium  alloys  and  composite  materials  for 
achieving  weight,  cost,  and  fuel  reductions  in  advanced  aircraft  and  missiles.  Metal-matrix  composite  research  is 
addressing  particulate  reinforcement  for  achieving  high  -stiffness  and  high-strength  aluminum  alloys,  ion  plating 
as  a  method  for  making  wide  tape  composite  precursor,  and  new  methods  for  achieving  ultra-high  modulus  graphite 
fibers  (120  million  psi)  that  could  yield  xero  coefficient  of  thermal  expansion  composites  at  practical  fiber 
contents.  New  elastomers  and  winding  procedures  are  being  researched  to  increase  the  range  and  reduce  the  cost  of 
Pershing  II  rocket  motors.  Materials  programs  in  support  of  strategic  systems  are  focused  on  advanced  carbon-based 
composites  for  cruise  missile  engines  having  very  high  efficiency. 

G.  RELATED  ACTIVITIES:  Advanced  bearing  materials  efforts  are  being  coordinated  by  the  Air  Force  Wright  Aeronautical 
Laboratories.  DARPA  programs  in  metal  matrix  composites  and  Rapid  Solidification  Technology  are  coordinated  with 
other  service  efforts  through  joint  steering  committees.  The  rocket  motor  elastomers  program  is  coordinated  with 
the  Army  Missile  Command. 
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H.  WORK  PERFORMED  BY:  Effort  is  distributed  among  performers  as  follows:  652  industry,  292  universities  and  62  in- 
house  government  laboratories.  The  ten  top  performers  are:  Marko  Materials,  Incorporated,  Watertown, 
Massachusetts;  DWA  Composite  Specialities,  Inc.,  Chataworth,  California;  Westinghouse  Electric  Company,  Pittsburgh, 
Pennsylvania;  Lockheed,  Palo  Alto,  California;  University  of  Michigan,  Ann  Arbor,  Michigan;  Stanford  University, 
Palo  Alto,  California;  University  of  California,  Davis,  California;  and  Northeastern  University,  Boston, 
Massachusetts.  In-house  laboratory  efforts  are  performed  at  the  Naval  Research  Laboratory,  Washington,  D.  C. ;  Air 
Force  Wright  Aeronautical  Laboratories/Materials  Laboratory,  Dayton,  Ohio;  and  the  National  Bureau  of  Standards, 
Gaithersburg,  Maryland. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  A  twenty  foot  long  aluminum-graphite  metal  matrix  composite  furlable 
antenna  rib  was  fabricated,  and  fabrication  of  a  similar  component  made  from  graphite-magnesium  was  undertaken. 
These  components  have  demonstrated  the  feasibility  of  using  metal  matrix  composites  for  satellite  antenna 
structures  which  are  lighter  than  would  be  possible  with  other  suitable  materials,  and  will  minimize  antenna 
distortion  caused  by  uneven  component  heating.  The  result  of  this  will  be  a  large  increase  in  antenna  signal-to- 
noise  ratio.  Effort  was  transferred  to  program  element  62712E  for  fabrication  and  test  of  a  complete  antenna 
structure.  Development  of  a  new  aluminum  alloy  based  on  rapidly  solidified  powder  technology  has  demonstrated  that 
a  302  increase  in  specific  stiffness  (elastic  modulus  divided  by  density)  can  be  achieved,  while  retaining 
acceptable  levels  of  ductility.  This  achievement  translates  directly  into  corresponding  weight  savings  for  a  wide- 
variety  of  stiffness  critical  defense  weapon  system  components.  A  high  temperature  capability  aluminum  alloy 
prepared  by  rapid  solidification  rate  powder  processing  demonstrated  acceptable  strength  and  ductility  at 
temperatures  up  to  350  C.  Part-weight  savings  of  312  compared  to  titanium  and  612  compared  to  steel  were  achieved 
for  gas  turbine  engine  stator  vane  components.  Rapid  solidification  processing  of  bearing  steels  has  yielded 
material  which  should  lead  to  longer  life,  more  reliable  bearings. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  New  efforts  in  the  area  of  Rapid  Solidification 
Technology  will  include  scale  up  of  a  new  rapid  sol idif icat ion  method  for  producing  powder  for  the  study  of  new 
steel  compositions  with  high  temperature  capability,  test  the  feasibility  of  plasma  spraying  to  form  new  higher 
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capability  turbine  engine  combustors  and  study  of  dynamic  and  other  unusual  compaction  methods  for  consolidating 
powders  into  useful,  near-net  shapes.  New  metal  matrix  composite  effort  will  explore  the  use  of  casting  methods  to 
make  composites  reinforced  with  continuous  silicon  carbide  filament.  Solid  lubricated  rolling  element  bearings 
will  be  operated  in  cruise  missile  engine  test  stands  to  determine  the  technical  feasibility  of  developing  an  all 
solid  lubricated  cruise  missile  engine.  A  carbon-carbon  disk  will  be  spun  at  3500°F  for  5  hours  at  a  tipspeed  of 
2,000  fps.  To  grown  through  FY  1984  in  order  to  adequately  explore  the  potential  of  this  new  technology. 

3.  Program  to  Completion:  Efforts  in  Rapid  Solidification  will  continue  (to  grow  through  FY  1984  in  order  to 
adequately  explore  the  potential  of  this  new  technology).  The  bearings  program  will  be  terminated  in  FY  1984  when 
a  decision  will  be  made  on  its  applicability  to  cruise  missile  engines. 


4.  Milestones: 


Last  Year's 
Reported  Plan 

Mid  FY  1981 


Mid  FY  1983 


Current 

Plan 

Milestones 

Explanation  of  Changes  for  Milestones 
Reported  in  FY  1982  Descriptive  Sunmaries 

Mid  FY 

1982 

Demonstrate  large  diameter 
spaceborne  carbon-carbon 
mirror  substrate  technology. 

Problems  in  supply  of  materials 

End  FY 

1982 

Demonstrate  higher  structural 
efficiency  alumimun  alloys  from 
rapid  solidification  processing 
through  extensive  engineering 
property  characterization. 

New  Milestone. 

Mid  FY 

1983 

Demonstrate  operation  of  a  solid 
lubricated  cruise  missile  main 
engine  bearing  operating  at 

250°C  for  25  hours. 

New  milestone 
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DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  is  to  explore  and  demonstrate  device,  material, 
and  material  processing  concepts  which  will  provide:  (1)  new  technical  options  for  implementation  of  future 
electronic  and  optical  systems  and  functions;  and  (2)  substantial  increases  in  performance,  reliability,  and 
availability  of  electronic  and  optical  components  and  monolithic,  high  functional  throughput  circuits  at  reduced 
cost  per  function.  Specific  areas  of  electronic  device  and  materials  research  include  revolutionary  new  approaches 
to  produce  large  area  infrared  sensor  materials  and  solid  state  thermal  neutron  detector  materials  and  devices  foi 
strategic  and  tactical  acquisition  and  surveillance  systems;  innovative  processes,  device  design  concepts,  and 
computer-based  process  design  aids  for  the  timely,  affordable  design  and  fabrication  of  submicron  feature  size 
integrated  circuits;  radiation  induced  "soft  errors"  in  microelectronic  circuits;  low  power,  radiation  tolerant 
compound  semiconductor  monolithic  integrated  circuits  for  high  speed  digital  logic  and  microwave  and  millimeter 
wave  transmission/reception;  analog  signal  processing  structures;  and  electronic  polymers.  Specific  areas  of 
optical  materials  and  components  research  include:  ultra-low  loss  fiber-optic  waveguides  for  long  distance,  secure 
communications;  fiber-optic  sensors  which  promise  to  revolutionize  Anti-Submarine  Warfare  technology;  large  optics 
structures  for  space  applications;  components  for  blue  green  laser  communications;  optical  signal  processing;  and 
innovative  combat  designation  and  viewing  systems. 

RELATED  ACTIVITIES:  The  Services  have  programs  developing  specific  infrared  sensor  devices.  The  DARPA  program  ij 
focused  principally  on  materials  growth,  processing,  and  characterization  of  mercury  cadmium  telluride  (HgCdTe)  for 
hybrid  and  monolithic  infrared  sensor  arrays.  Specific  coordination  is  maintsned  with  the  Army's  new  initiative 
in  HgCdTe  sensor  yield  and  manufacturing.  The  Services  have  initiated,  under  a  coordinated  effort  through  the 
Under  Secretary  of  Defense  for  Research  and  Engineering  (USDR&E),  exploratory  and  advanced  development  efforts  in 
Very-High-Speed-Integrated-Circuits  (VHSIC)  based  on  existing  silicon  technology.  The  research  effort  in  submicron 
device  and  materials  technology  complements  the  USDR&E  program  by  addressing  long  range  problems  in  design  and 
fabrication  of  materials  and  devices  that  operate  at  or  very  near  their  physical  limits.  The  submicron  devices  and 
materials  research  will  have  direct  impact  on  the  VHSIC  effort  in  the  1983-1985  period  through  demonstration  and 
subsequent  transfer  of  new  semiconductor  materials,  processes,  and  device  concepts  leading  to  fabrication  of 
circuits  having  unprecedented  computing/data  processing  power.  A  number  of  efforts  are  funded  jointly  with  the  Air 
Force,  Navy,  and  Army  Offices  of  Research,  and  the  Naval  Electronic  and  Air  Systems  Commands.  Cooperative  efforts 
at  universities  in  submicron  structures  and  crystal  growth  research  are  in  progress  with  the  National  Science 
Foundation  and  National  Aeronautics  and  Space  Administration. 
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H.  WORK  PERFORMED  BY:  Approximately  48Z  of  this  work  is  performed  by  industry,  351  by  universities,  16X  by  government 
laboratories,  and  IX  by  FCRCs.  The  top  industrial  performers  include:  Rockwell  International  Science  Center, 
Thousand  Oaks,  California;  Honeywell  Research  Center,  Bloomington,  Minnesota;  Texas  Instrument,  Dallas,  Texas; 
McDonnel  Dounglas,  Huntington  Beach,  California;  and  International  Business  Machines,  Yorktown  Heights,  New  York. 
The  top  university  performers  are:  Stanford  University,  PaloAlto,  California;  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts;  University  of  Pennsylvania,  Philadelphia,  Pennsylvania;  and  University  of 
California,  Berkley,  California.  The  Naval  Research  Laboratory,  Washington,  D.C.  is  our  in-house  performer  and 
Lincoln  Laboratory,  Bedford,  Massachusetts  is  our  FCRC  performer. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Charge  coupled  devices  on  mercury  cadmium  telluride  (HgCdTe)  infrared 
sensor  material  were  demonstrated,  thus  promising  the  realization  of  more  than  an  order  of  magnitude  increase  in 
the  number  of  detectors  in  infrared  detector  arrays  on  a  single  chip  of  detector  material  (DARPA/Navy  funding). 
Major  advances  in  techniques  to  characterise  HgCdTe  material  were  developed  and  applied  to  industrial  R&D  programs. 
The  second  generation  version  of  the  computer-based  process  simulation  program  for  integrated  circuit  fabrication 
was  issued  to  over  200  users  in  industry,  government  laboratories,  and  universities;  its  capabilities  substantially 
exceed  that  of  any  process  simulation  program  previously  available  to  DoD  and  its  integrated  circuit  vendors;  it  is 
also  gaining  use  in  the  commercial  sector.  Experimental  studies  led  to  the  formation  of  an  entirely  new  theory  for 
the  formation  of  electrically  active  interface  defects  which  form  when  metal  layers  are  placed  on  clean 
semiconductor  surfaces.  A  new  class  of  high  sensitivity  electron  beam  resists  based  on  diacetylene  polymers  was 
discovered.  The  planar,  ion-implanted,  gallium  arsenide  (GaAs)  high  speed  integrated  circuit  process  pioneered  by 
DARPA  has  established  the  technical  direction  of  industrial  research  throughout  the  country  aimed  at  GaAs  digital 
integrated  circuitry  and  isonolithic  microwave  circuit  fabrication,  and  has  led  to  the  possibility  of  a  highly 
radiation  tolerant  microelectronics  technology.  GaAs  Large  Scale  Integrated  (LSI)  Circuit  technology  has  been 
demonstrated  by  fabricating  a  monolithic  8  by  8  digital  multiplier.  A  new  GaAs  bipolar  technology  using  inverted 
hetero- junction  GaAlAs-on-CaAs  emitters  has  emerged  to  make  GaAs  gate  array  technology  promising.  The  successful 
development  of  silicon-on  insulator  technology  is  the  first  step  in  ultimately  achieving  a  three  dimensional 
monolithic  semiconductor  electronic  technology.  Metal  and  stress-tailored  ceramic  coatings  suitable  for  protecting 
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and  strengthening  optical  fibers  from  surface  flaws  were  developed  and  demonstrated,  thus  furthering  the 
feasibility  of  using  optical  fiber  waveguides  in  military  systems.  Major  advances  in  acoustic  and  magentic  sensors 
were  achieved  using  optical  fiber  technology. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  exploration  of  new  techniques  to  grow,  process,  and 
characterize  large-area,  mercury  cadmium  telluride  (HgCdTe)  detector  crystals  is  demonstrating  the  feasibility  of 
liquid  phase,  vapor  exchange,  and  laser  assisted  epitaxy  approaches,  and  the  utility  of  employing  state-of-the-art 
processing  techniques  (ion  implants,  laser  annealing)  established  in  silicon  microcircuit  technology.  A  largely 
university-based  research  program  in  characterization  of  HgCdTe  is  providing  important  new  physical  insights  into 
this  material.  Feasibility  of  HgCdTe  monolithic  charge  coupled  device  area  array  imagers  is  being  extended  to 
larger  arrays.  Effort  on  TV  resolution  infrared  focal  plane  arrays  based  on  Schottky  barriers  on  silicon  is 
continuing.  Development  of  non-linear  and  electro-optical  polymer  single  crystals  has  moved  from  the  synthesis  and 
characterization  stage  into  device  demonstration  for  frequency  doubling  tunable  filters,  etc.  The  Submicron  Device 
and  Materials  Program  continues  to  build  on  the  microelectronic  research  base  established  during  FY  1975-FY  1980  in 
the  areas  of  computer  aids  for  process  and  device  modeling,  submicron  feature  processing,  and  analytical 
characterization  of  semiconductor  materials  and  device  structures.  This  effort  emphasizes  innovative  processing 
techniques  for  developing  novel  device  structures,  submicron  size  features,  and  a  vertically-integrated  (materials 
science  through  computer  science)  fast  turn-around  microcircuit  fabrication  methodology  to  provide  performance 
intensive  data/signal  processing  circuits  for  future  military  systems  on  a  timely  and  affordable  basis.  Effort  is 
continuing  to  assess  the  extent  to  which  military  radiation  environments  will  cause  "soft  error"  (computational  and 
memory  storage  errors)  in  advanced  microelectronic  circuits.  Research  on  high-speed,  low-power,  compound- 
semiconductor  integrated  circuits  has  realized  large  scale  integration  (LSI)  complexity  (greater  than  1000  logic 
gates  per  circuit)  for  microwave  and  communication  signal  processing  functions.  A  new  thrust  is  under  way  toward 
4096  gate  array  circuits  based  on  GaAs  bipolar  devices,  and  micropower,  radiation  tolerant  4096  bit  random  access 
memory  as  the  base  for  a  radiation  hard  microelectronics  technology  for  space  applications.  Initial  research  on 
monolithic  millimeter  wave  circuits  is  beginning.  Exploration  of  the  feasibility  of  forming  electro-optical  and 
microwave  components  on  a  single  compound  semiconductor  chip  to  accomplish  high  data  rate  communica-tions  functions 
is  demonstrating  a  viable  monolithic  optical  repeater  concept.  Research  in  solid  state  thermal  neutron  detection 
is  being  assessed  for  an  early  FY  1983  start.  Research  on  fiber-optic  acoustic  sensors  is 
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reaching  completion,  with  transfer  to  Navy  and  DARPA/Tact ical  Technology  Office  for  application  demonstrations. 

New  sensor  concepts  based  on  optical  fiber  technology  are  being  explored.  New  efforts  in  optical  signal  processing 
and  large  optics  materials  are  beginning,  and  development  of  new  materials  for  low-loss  optical  fibers  continues. 

In  the  FY  1983  planned  program,  increased  funding  will  support  expansion  of  new  efforts  in  millimeter  wave 
monolithic  circuits,  heterostructure  devices  and  optical  signal  processing.  The  submicron  feature-size  technology 
program  will  expand  exploration  of  feasibility  of  three-dimensional  integrated  circuit  structures.  Physical 
phenomena  and  manufacturing  tolerances  which  place  fundamental  limits  on  the  minimum  feature  size  and  maximum 
performance  and  complexity  of  submicron  digital  circuits  will  be  defined  both  theoretically  and  experimentally. 
Research  on  electro-optical  and  non-linear  optical  properties  of  single  crystal  polymers  will  be  completed  with 
determination  of  all  pertinent  material  properties  and  demonstration  of  device  applications.  Exploration  of  new 
concepts  for  growth  of  highly  uniform  large  semiconductor  crystals  will  be  completed,  and  demonstrated  innovations 
transferred  directly  to  industrial  efforts  for  further  development.  Gallium  arsenide  monolithic  circuit 
fabrication  techniques  will  be  extended  to  provide  a  radiation  hard  circuit  technology  for  space  systems.  Efforts 
in  silicon  processing,  process  and  device  modeling,  and  characterization  will  continue  based  on  the  wide-ranging 
importance  and  acceptance  of  the  current  research  results. 

New  process  technologies  for  large-area  mercury  cadmium  telluride  crystals  will  demonstrate  feasibility  of  material 
larger  than  five  centimeters  in  diameter,  and  incorporate  advanced  processing  techniques  in  the  sensor  fabrication 
cycle.  Signal  processing  functions  such  as  storage  correlation  will  be  demonstrated  using  electro-acoustic  device 
technology. 

Exploration  of  electronic  applications  of  polymer  fibers  and  polymer  single  crystals  will  continue  to  transfer  new 
achievements  from  university  to  industry  for  further  development.  The  program  exploring  new  fiber-optic  sensor 
concepts  will  demonstrate  suitable  fibers  and  coating  fabrication  technologies  as  needed  for  presently  envisoned 
applications.  Effort  on  optical  signal  processing  will  expand.  Ultra-low  loss  fibers  for  long  range  repeaterless 
communication  links  will  continue  in  development,  and  development  of  components  for  blue-green  laser  communications 
will  be  completed.  New  optical  materials  will  be  generated  to  make  inexpensive  night  vision  devices,  and  large 
space  based  optics  structures. 
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In  the  FY  1984  planned  program,  research  on  growth  and  processing  of  large  area  mercury  cadmium  telluride  infrared 
sensor  material  will  approach  completion  with  successful  efforts  transferring  to  Services'  exploratory  development 
for  scale-up  and  demonstration  of  manufacturing  utility;  efforts  on  monolithic  staring  sensor  concepts  will  be 
expanded.  Exploration  of  new  concepts  for  three  dimensional  microcircuits  will  continue,  as  will  characterization 
and  modeling  of  physical  phenomena  inherent  in  fabrication  of  submicron  feature  semiconductor  devices  and  circuit 
processing.  Emphasis  will  be  placed  on  monolithic  integration  of  diverse  technologies  such  as  Surface  Acoustic 
Wave  (SAW),  Charge  Transfer  Device  (CTD),  bipolar  and  Field  Effect  Transistor  (FET)  logic  to  permit  each  technology 
to  perform  those  electronic  functions  for  which  it  is  optimum.  Research  on  process  techniques  and  control 
mechanisms  for  fast  (less  than  one  week)  turnaround  fabrication  of  new  circuit  design  concepts  will  continue.  New 
concepts  in  compound  semiconductor  devices  and  fabrication  will  be  explored,  including  innovative  monolithic  uses 
for  the  unique  electro-optical  and  microwave  device  properties  of  gallium  arsenide  and  closely  related  materials. 
Development  of  materials  for  miniature  designators  will  be  completed.  Fiber  optic  sensor  research  will  transfer  to 
the  Navy  with  the  demonstration  of  technology  suitable  for  applications.  Optical  fiber  technology  for  ultra-long 
range  communications  will  transfer  to  exploratory  development;  research  in  problems  related  to  low-loss  fibers, 
such  as  radiation  sensitivity  will  continue. 

3.  Program  to  Completion:  Research  efforts  exploring  the  feasibility  of  specific  new  concepts  in  devices  and 
materials  within  the  Electronic  and  Optical  Devices  and  Materials  Project  generally  have  a  duration  of  three  to  six 
years.  New  efforts  will  be  expanded  in  technology  applications  of  monomolecular  films,  electronic  polymers, 
optical  signal  processing,  and  three  dimensional  circuit  structures.  The  effort  in  mercury  cadmium  telluride 
materials  should  decrease  rapidly  after  FY  1984,  as  will  efforts  in  silicon  and  GaAs  digital  microcircuitry  and 
processing,  thus  allowing  growth  of  other  efforts.  The  submicron  materials  and  device  physics  effort  is 
anticipated  to  continue  to  FY  1985  and  beyond  due  to  the  far-reaching  operational  significance  which  accompanies 
success,  and  the  extreme  technical  challenge  involved.  Research  in  low  loss  optical  fiber  materials  and  new  device 
concepts  based  on  these,  and  in  optical  signal  processing,  will  continue  beyond  FY  1985  due  to  their  emerging 
importance  in  secure  and  other  communications.  This  project  is  a  continuing  one  because  of  the  importance  of 
electronic  and  optical  devices  and  materials  in  accomplishing  present  and  anticipated  future  DoD  missions. 
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4.  Milestones:  The  milestones  reported  in  the  FY  1982  Descriptive  Summary  have  been  completed  or  are  expected  to 

be  completed  on  schedule  except  as  noted  below: 

Last  Year's  Current  Explanation  of  Changes  for  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1982  Late  FY  1982  Demonstrate  256  bit  gallium  No  change. 

arsenide  random  access  memory. 

Mid  FY  1983  Storage  and  correlation  in  New  Milestone, 

electro-acoustic  device  structure 
suitable  for  anti-ship  missile 
imaging  radar  system. 

Late  FY  1984  Feasibility  of  2"  diameter  HgCdTe  New  Milestone, 
layers  on  high  band  gap  substrate. 

Late  FY  1983  Late  FY  1984  Demonstrate  feasibility  of  solid  Delayed  program  start  due  to  FY  1982  budget 

state  thermal  neutron  detectors.  uncertainties. 

Mid  FY  1984  Late  FY  1984  4,096  gate  array  gallium  arsenide  Goal  of  10,000  gate  changed  to  support  new 

digital  integrated  circuit.  thrust  toward  radiation  hard  GaAs  ICs 

integrated  circuits. 

Late  FY  1984  Computer  Aided  Design  for  i.igh  New  Milestone, 

speed  GaAs  Gate  arrays. 
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5.  Resources: 

($  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Project  Title 

Actual 

Estimate 

Estimate 

Estimate 

Electronic  and 
and  Materials. 

Optical  Devices 

14,093 

19,092 

19,975 

24,500 

DARPA  does  not  receive  funding  from  the  Services  or  other  Agencies  in  support  of  program  efforts  under  this 
project.  However,  about  one-third  of  the  effort  is  closely  coordinated  with  independently-funded  efforts  supported 
by  the  Services  and/or  other  DARPA  Offices  under  joint-program  Memoranda  of  Agreement  ard  other  agreements. 
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DETAILED  BACKGROUND  AND  DESCRIPTION:  The  goal  of  this  project  is  to  develop  the  system  sciences  that  form  the 
basis  for  technological  aids  to  augment  the  performance  of  Department  of  Defense  decision  makers.  Command  and 
control  problems  that  are  addressed  include:  information  overload,  including  redundant  and  ambiguous  messages; 
difficult  database  searching;  poorly  presented  information;  difficulties  of  group  decision  making  and  group 
communication;  poor  acceptance  of  technological  aids  to  decision  making;  difficulties  of  complex  decision  making; 
excessive  cost  and  high  error  rate  in  the  construction  and  design  of  complex  systems,  e.g.  major  software  systems 
for  command  and  control  and  difficulty  in  analysis  of  large  numbers  of  overhead  images  that  are  gathered  at  great 
cost;  control  systems  for  adaptive  suspension  vehicles;  related  conmtand  and  control  training  technology;  and  ulti a- 
sensitive  chemical  monitoring  technology. 

One  technical  initiative  is  command  and  control  information  systems.  This  effort  involves:  developing  a  new 
technological  approach  for  the  presentation  of  geographic  imagery  to  aid  in  tactical  planning  and  tactical 
operations,  using  video  disk  technology  and  geometrically  distorted  oblique  overhead  imagery  to  present  realistic, 
perspective,  ground  level  views  of  terrain  and  cultural  features;  the  development  of  a  virtual  space,  low 
bandwidth,  distributed  teleconferencing  technology;  and  the  development  of  heuristic  and  analytic  techniques  to  aid 
in  the  increasing  problem  of  high  resolution  synthetic  aperture  radar  image  analysis.  To  date,  the  video  disk 
based  geographic  display  technology  has  provided  a  capability  previously  unavailable  to  mission  planners  and  used 
in  a  number  of  applications.  The  teleconferencing  technology  is  aimed  at  the  Department  of  Defense  problem  of 
distributed  decision  making,  and  in  addition  to  the  development  of  the  technology  base  two  particular  applications 
will  be  met  -  one  for  the  Air  Force  and  another  in  the  Intelligence  Community.  Finally,  technological  capabilities 
for  collection  of  overhead  imagery  have  far  out-stripped  our  ability  to  analyze  the  imagery;  this  problem  is  most 
acute  with  high  resolution  synthetic  aperture  radar  imagery  and  the  new  techniques  are  aimed  at  removing  this 
bottleneck. 

A  second  initiative  is  specifically  aimed  at  developing  a  new  methodology  for  the  specification,  requirements 
definition,  documentation,  design,  implementation,  debugging,  maintenance,  and  management  of  very  large  command  and 
control  systems.  Under  development  is  an  interactive  graphics  system  that  makes  visible  to  DoD  personnel,  for  the 
first  time,  the  workings  of  such  systems,  displayed  at  varying  levels  of  detail.  Applications  include  the 
development  of  major  software  systems,  e.g.,  ADA  systems;  the  development  of  newly  emerging  very  large-scale 
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integrated  circuits  (VLSI);  the  design  of  programs  for  the  analysis  of  technical  and  surveillance  data;  and  the 
design  of  complex  strategic  and  tactical  systems.  Although  the  most  direct  impact  of  this  new  technology  will  be 
in  major  cost  savings,  e.g.,  billions  of  dollars  a  year  in  software  production  alone,  the  major  long-term 
Department  of  Defense  impact  will  be  in  improved  correctness  for  complex  command  and  control  systems.  Failures  in 
such  complex  systems,  e.g..  World  Wide  Military  Command  and  Control  System  (WWMCCS),  that  heavily  depend  on  the 
correctness  of  very  large-scale  computer  programs  can  be  extremely  expensive,  if  not  catastrophic. 

A  third  initiative  is  in  the  area  of  adaptive  platforms.  This  effort  will  provide  new  controls  and  capabilities 
for  land-based  travel  over  previously  inaccessible  terrain  using  a  new  control  system  that  anticipates  the  future 
path  using  a  laser  range-finder,  relieves  the  operator  of  responding  to  the  details  of  that  terrain,  and  adapts  the 
suspension  of  the  land  based  vehicle  to  accommodate  to  the  terrain.  Preliminary  data  to  date  demonstrates  major 
mobility  improvements,  e.g.,  a  doubling  of  one  maximum  speed  of  travel  over  rough  terrain. 

Fourth,  an  effort  is  underway  to  produce  a  low  cost,  portable,  training  simulator  technology  with  associated 
displays  for  command  and  control  applications.  The  technology  will  make  use  of  newly  developed  fractal  based 
displays  that  have  been  shown  in  the  laboratory  to  produce  imagery  144  times  faster  than  the  best  prior  methods. 

Fifth,  an  ultra-sensitive  monitoring  technology  is  being  developed  using  monoclonal  antibodies,  with  applications 
in  both  the  tactical  and  strategic  arenas,  including  anti-chemical  warfare. 

G.  RELATED  ACTIVITIES:  These  efforts  are  coordinated  with  Army  Research  Institute,  Battlefield  Information  Systems 
Program;  Defense  Mapping  Agency;  European/J2  and  Department  of  Army;  the  Air  Force  Rome  Air  Development  Center;  and 
Command  and  Control  research  with  the  Marine  Corps. 

H.  WORK  PERFORMED  BY:  65Z  industry  and  35Z  universities.  Major  performers  include  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts;  Perceptronics ,  Woodland  Hills,  California;  Computer  Corporation  of  America, 
Cambridge,  Massachusetts;  and  Decisions  and  Designs,  McLean,  Virginia. 


I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 
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1.  FY  1981  and  Prior  Accomplishments:  Techniques  have  been  demonstrated  for  identifying  selected  connotations  of 
a  neural  "language".  The  result  is  a  new  means  of  man-machine  interaction  including  the  capabilities  for 
transmitting  commands,  connotations,  surprise,  decision-making,  fatigue,  boredom,  uncertainty,  processing  load,  and 
spare  capacity.  The  implications  of  this  basic  advance  have  specific  Air  Force  application  in  the  development  of 
flight  training,  selection  of  pilots,  the  design  of  new  aircraft,  and  general  applicability  to  service  training  and 
selection.  An  algorithm  has  been  developed  for  the  automatic  selection  and  routing  of  information  in  a  command  and 
control  system  with  an  improvement  in  the  signal-noise  ratio  of  approximately  a  factor  of  100.  A  technique  for 
ultra-rapid  text  presentation  has  been  demonstrated  that  can  improve  th»  speed  of  reading  command  and  control 
methods  by  a  factor  of  2  to  A  without  a  decrease  in  comprehension.  Both  the  adaptive  information  system  and  ultra¬ 
rapid  reading  capability  have  been  transferred  to  the  Marine  Corps.  A  Spatial  Database  Management  System  has  been 
demonstrated  in  a  command  and  control  context.  A  gre ip  decision-making  system  has  been  developed  and  tested  in 
various  applications,  including  procurement  decision  making.  The  Spatial  Database  Management  System  and  group 
decision  aid  have  also  been  introduced  in  the  Navy  and  Marine  Corps,  as  well  as  other  application  areas.  Other 
accomplishments  include:  the  development  of  and  transfer  to  the  Marine  Corps  of  an  improved  military  typography 
terminal  for  command  and  control  message  systems;  advances  in  decision  theory  including  validation,  problem 
structuring,  and  contingency  planning;  enhancement,  testing  and  evaluation  of  crisis  management  systems,  including 
increased  crises  case  selection  and  description. 

Further  accomplishments  include:  development  and  application  of  new  techniques  for  improved  man-machine  relations, 
improving  the  acceptance  of  computer  technology;  the  development  of  Mailphone,  a  new  electronic  mail  and  telephone 
communication  capability  which  significantly  increases  ease  of  use;  the  completion  of  a  prototype  teleconferencing 
system  designed  for  National  Command  Authority  use  during  nuclear  crisis  which  will  make  possible  decision  making 
in  a  safe  and  distributed  fashion  without  loss  of  capability;  the  development  of  a  new  technique  for  very  low  band¬ 
width  video  transmission  (9600  bits/sec)  to  make  possible  distributed  teleconferencing  systems;  the  completion  of  a 
portable,  computerized  videodisc-based  tactical  map  store  incorporating  DARPA's  novel  capability  in  a  fieldable 
package;  and  the  discovery  of  a  new  technique  using  the  Weisstein  effect  for  the  significant  enhancement  of 
overhead  imagery. 
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In  FY  1981,  systems  for  early  warning  and  monitoring  of  international  and  intranational  crisis  (EWAMS)  were 
completed,  as  well  as  the  Terrorist  Research  Analysis  Program  (TRAP).  This  will  provide  major  new  capabilities  for 
Indications  and  Warnings  in  the  anti-terrorist  arena,  and  has  already  been  transferred  and  used  by  a  number  of 
groups.  In  the  area  of  tactical  mapping  technology,  a  production  capability  was  begun  for  the  geometric 
transformation  of  oblique  overhead  images  in  order  to  provide  ground  level  views  for  denied  areas  for  such 
applications  as  special  operations,  special  forces,  the  Rapid  Deployment  Force,  and  other  tactical  uses.  Other 
accomplishments  in  tactical  mapping  include  combination  of  photographic  and  computer-generated  imagery  in  a  map- 
display  system  and  completion  of  video  disk-based  geographic  display  systems  in  coordination  with  the  Army,  Defense 
Nuclear  Agency,  Department  of  Energy,  and  the  Department  of  State.  Finally,  four  prototype  systems  were  completed: 
the  teleconferencing  system  mentioned  above;  a  Spatial  Database  Management  System  (SDMS)  with  special  capabilities 
for  displaying  and  retrieving  time-varying  consnand  and  control  data  which  will  be  installed  on  the  nuclear  aircraft 
carrier  Carl  Vinson;  a  prototype  adaptive  Spatial  Database  Management  System  that  will  provide  a  new  capability  for 
automatically  restructuring  command/control  and  intelligence  data  bases  to  accommodate  user  desires  and  anticipated 
needs;  and  the  development  of  a  computerized  aid  for  decision  makers  to  help  in  making  choices  involving  large 
numbers  of  options  and  variables,  initially  for  technology  transfer  to  the  Rapid  Deployment  Force. 


Further  FY  1981  accomplishments  include  completion  of  an  adaptive  suspension  unit  for  vehicles  for  land-based 
travel  that  use  one  tenth  tho  energy  of  previous  designs;  for  such  vehicles,  completion  of  algorithms  for  a  control 
hierarchy,  and  algorithms  for  two  dimensional  balance;  research  on  software  hierarchies  and  software  graphics,  that 
will  for  the  first  time  give  the  progammers  and  other  DoD  personnel  the  opportunity  to  visualize  graphically  the 
running  of  large  scale  programs  leading  to  reduced  production  costs,  as  well  as  improved  accuracy  of  operation  of 
large  scale  command  and  control  systems;  and  initiation  of  technology  for  command  and  control  team  training, 
including  a  provision  for  reactive  opponents  and  fractal-based  displays. 


2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  FY  1982  the  low  bandwidth  virtual  space 
teleconferencing  system  will  undergo  initial  test  and  evaluation  and  is  expected  to  have  siajor  impact  on  the 
quality  of  decision  making  during  national  crises.  Current  teleconferencing  systems  are  limited  either  by 
requiring  very  large  bandwidth  that  will  not  be  available  during  national  nuclear  crises  or  by  so  degrading  the 
quality  of  distributed  meetings  that  effective  decision  making  is  impossible.  By  using  newly  developed  techniques 
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for  low  bandwidth  video,  the  new  system  will  allow  effectively  distributed  decision  making  in  a  realistically  low 
bandwidth  environment.  The  Air  Force  Personnel  Command  has  selected  this  technology  for  their  applications  and  is 
developing  a  system  that  will  be  completed  in  FY  1982. 

In  FY  1982,  work  will  be  completed  on  the  anti-terrorist  system  TARGET  with  transfer  to  a  Department  of  Defense 
customer.  Geographic  display  systems  will  be  developed  with  several  customers,  including  JCS,  DIA,  USN,  TAC,  and 
an  intelligence  agency.  The  system  for  the  production  of  ground  level  images  by  the  geometric  distortion  of 
oblique  overhead  imagery  will  be  developed  further  to  allow,  for  the  first  time,  effective  tactical  map  displays  of 
denied  areas,  particularly  economical  through  the  use  of  currently  available  overhead  resources.  Further,  this 
technology  will  be  expanded  to  allow  essentially  instantaneous  updating  using  electronic  materials  to  supplement 
video  disks. 

In  the  area  of  adaptive  platforms  for  land-based  travel,  work  has  begun  on  the  laser  range-finder  technology, 
hydraulic  technology,  and  energy-storage  technology  required  for  successful  prototype  completion.  In  addition, 
dynamic  balance  heuristics  will  be  extended  to  three  dimensions.  In  the  area  of  command  and  control  system 
software,  efforts  on  dynamic  graphics  and  typography  will  be  initiated. 

As  an  aid  to  the  analysis  of  high  resolution  synthetic  aperture  radar  imagery,  algorithms  for  relating  image 
characteristics  to  scatterer  characteristics,  expert  system  heuristics,  and  feature  extraction  techniques  will  be 
completed  in  FY  1982. 

Using  monoclonal  antibodies  for  specificity  and  florescent  vesicles  for  sensitivity,  monitoring  technology 
applicable  to  anti-chemical  warfare  will  be  developed.  These  same  technologies  are  applicable  to  a  wide  range  of 
strategic  and  tactical  detection  problems.  Command  and  control  training  technology  will  include  completion  of  the 
team  training  technology,  refinement  of  the  algorithms  for  reactive  opponents,  and  initiation  of  new  audio  and 
visual  techniques  for  improving  the  realism  of  presented  displays.  Algorithms  will  be  completed  for  fractal-based 
display  presentation. 
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In  FY  1983,  work  will  be  completed  on  the  design  of  low  bandwidth,  color,  halftone  codec  for  virtual  space 
teleconferencing  applications,  and  this  design  will  be  implemented  using  very  large  scale  integrated  circuity, 
beginning  in  FY  1984.  The  current  low  bandwidth,  virtual  space  distributed  training  technology  will  be  transferred 
to  an  Intelligence  Community  application  involving  the  crisis  watch  centers.  Further,  the  technology  will  be 
expanded  to  include  large  group  teleconferencing.  New  architectures  for  low  cost  teleconferencing  will  be 
developed  to  make  feasible  applications  in  the  tactical  domain,  such  as  distributed  command  centers.  In  FY  1983 
the  demonstration  of  the  algorithm  for  high  resolution  synthetic  aperture  radar  image  analysis  will  be  completed, 
incorporating  the  FY  1982  results.  In  the  area  of  command  and  control  systems  software  production,  a 
programmer/debugger/maintainer  work  station  incorporating  dynamic  graphics,  automatic  typography  and  automatic 
software  hierarchies  will  be  completed  in  late  FY  1983.  Also  in  late  FY  1983,  an  adaptive  suspension  vehicle 
incorporating  prior  work  in  energy  storage  systems,  hydraulics,  laser  rangefinders,  adaptive  suspensions,  and 
control  algorithms  will  be  completed  and  demonstrated.  This  technology  will  have  a  major  impact  on  land  mobility. 

In  FY  1983,  a  laboratory  demonstration  of  the  components  of  an  ultra-sensitive  chemical  detection  system  will  be 
completed.  This  work  will  be  followed,  in  FY  1984,  with  a  concept  demonstration  system  for  anti-chemical  warfare 
application  using  monoclonal  antibodies  associated  with  fluorescent  vesicles;  other  technologies  using  biochemical 
methods  for  chemical  detection  will  be  developed.  In  the  area  of  command  and  control  training  technology,  in  FY 
1983,  work  will  be  completed  on  reactive  opponents  and  audio  (binaural)  and  video  display  techniques.  The  major 
efforts  will  be  in  the  expansion  of  the  technology  to  large  scale  networking  to  supplement,  for  example,  major 
international  exercises  such  as  Reforger;  and  the  development  of  fundamental  new  algorithms  based  on  learning 
theory  for  improving  training,  with  associated  exercisers.  Further,  an  array  processor-based  fractal  display 
technique  will  be  demonstrated. 

3.  Program  to  Completion:  There  is  a  continuing  requirement  for  improving  the  effectiveness  of  Armed  Forces 
personnel  in  mission  responsibilities.  Future  program  content  will  be  determined  by  research  results,  technology 
options  and  operational  problems  arising  in  this  critical  area. 

4.  Milestones:  Milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  mid-FY  1982 
have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 

EC 


Title:  System  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  1.  Technology  Base 


t  * 

w  4ft 


1 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #DRH-1 
Program  Element:  #61101E 


Title:  System  Sciences 
Title:  Defense  Research  Sciences 


DOD  Mission  Area:  530 


Budget  Activity:  1.  Technology  Base 


Last  Year's 
Reported  Plan 


Current 

Plan 


Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Sunssaries 


Late  FY  1982 


Late  FY  1982  Initial  test  of  distributed  group 
decision  making  and  teleconfer¬ 
encing. 


Late  FY  1982 


Late  FY  1982 


Distributed,  low  bandwidth  tele¬ 
conferencing  system. 


Late  FY  1983  Design  of  50KB  color  codec. 


New  milestone 


Late  FY  1983  Demonstration  of  high  resolution  New  milestone 
SAR  image  analysis  algorithm. 


5.  Resources:  ($  in  Thousands) 


Project  Title 
System  Sciences 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


9,973 


13,305 


15,800 


21,400 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Intelligent  Systems  project  combines  fundamental  investigations  into  the 
limits  of  che  digital  computer's  capability  for  intelligent  processing  of  information,  with  concept  demonstrations  in 
selected  areas  of  military  relevance.  The  goal  is  to  make  it  possible  for  computers  to  assist  and/or  relieve  military 
personnel  in  complex  or  routine  decision-making  tasks  which  are  information  or  personnel  intensive,  tedious,  dangerous,  or 
in  situations  which  are  rapidly  changing.  This  project  includes  work  in  Image  Understanding  and  Artificial  Intelligence 
(AI)  Research  and  Applications.  In  the  area  of  Image  Understanding,  computer  techniques  are  being  developed  for  extracting 
information  from  photographic  and  other  two-dimensional  imagery  with  the  primary  goals  of  providing  Intelligent  assistance 
for  image  interpretation  and  intelligent  navigation  and  guidance  control  through  the  rapid  use  of  imagery  in  the  tactical 
environment.  Techniques  developed  in  this  program  will  be  integrated  and  implemented  in  a  cartographic  workstation  being 
developed  in  conjunction  with  DMA.  AI  Research  is  exploring  new  ways  to  represent  and  use  knowledge  in  computers,  in  order 
to  perform  tasks  that  require  symbolic  reasoning  of  sufficient  complexity  that  one  would  ascribe  Intelligence  to  a  human 
who  performed  them.  Work  in  AI  Applications  has  the  objective  of  developing  demonstration  models  and  systems  that  reflect 
intelligent  behavior  in  carrying  out  Defense  related  tasks.  A  major  effort  is  underway  to  integrate  AI  applications  such 
as  information  presentation  and  natural  language  front  ends  to  command  and  control  (2)  systems. 

(U)  Continuing  efforts  include  the  development  of  intelligent  aids  for  tactical  air  battle  management,  adaptive  control  of 
multiple  sensors  in  electronic  warfare  (EW)  systems,  intelligent  database  access  mechanisms,  signal  understanding  and 
cooperative  problem  solving  in  a  distributed  computer  environment,  intelligent  sensor  architectures,  and  synthesis  of 
computer  algorithms  from  high  level  specifications.  Work  in  knowledge  base  processing  is  focused  on  the  development  of 
production  rule  systems,  and  on  extending  the  flexible  information  representation,  storage  and  retrieval  techniques  that 
have  been  demonstrated  in  prototype  intelligent  systems  to  make  these  techniques  applicable  to  the  management  of  large 
command  and  control  databases.  Concepts  are  being  developed  for  systems  which  accept  natural  Inputs,  including  English 
text,  tables  and  graphics,  which  incorporate  rules  for  deducing  answers  that  are  implied  by  the  database  contents  but  not 
directly  stored  and  which  can  rapidly  reorganize  internal  storage  structures  to  meet  the  urgent  needs  of  decision  makers. 
New  efforts  have  begun  in  the  areas  of  strategic  planning  and  replanning,  specialized  memory  architectures  for  extremely 
fast  knowledge  retrieval,  and  an  expert  system  to  assist  in  developing  carrier  aircraft  launch  and  recovery  plans 
(AIRPLAN). 

(U)  RELATED  ACTIVITIES/!  The  National  Science  Foundation  (NSF),  the  National  Institute  of  Health  (NIH),  the  National 
Aeronautics  and  Space  Administration  (NASA),  the  Office  of  Naval  Research  (ONR)  and  the  Naval  Research  Laboratory  (NRL) 
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support  artificial  Intelligence  research.  These  efforts  address  industrial  automation,  analytical  chemistry.  Immunology, 
deep-space  and  undersea  probes,  and  management  decision  aids.  ONR,  the  Air  Force  Avionics  Laboratory  (AFAL)  and  NSF 
sponsor  related  research  in  image  understanding.  Techniques  developed  In  this  program  have  widespread  applicability 
throughout  the  Defense  Department.  Close  coordination  with  prospective  users  is  maintained  through  workshops,  site  visits, 
the  choice  of  contracting  agents,  and  joint  programs.  Examples  of  joint  programs  Include  the  Image  Understanding  Testbed 
and  Natural  Language  Database  Interface  work  being  performed  in  conjunction  with  the  Defense  Mapping  Agency. 

(U)  WORK  PERFORMED  BY:  47%  Industry,  49%  University,  4%  In-house.  Major  performers  are  SRI  International,  Menlo  Park,  CA; 
Kestrel  Institute,  Palo  Alto,  CA;  Rand  Corporation,  Santa  Monica,  CA;  Bolt  Beranek  and  Newman,  Cambridge,  MA;  Massachusetts 
Institute  of  Technology,  Cambridge,  MA;  Carnegie  Mellon  University,  Pittsburgh,  PA;  Stanford  University,  Palo  Alto,  CA; 
University  of  Southern  California,  Los  Angeles,  CA;  Yale  University,  New  Haven,  CT;  and  University  of  Rochester,  Rochester, 
NY. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  Symbolic  representation  and  identification  techniques  were  developed  and 

applied  to  cartographic  feature  extraction  problems,  and  image  understanding  algorithms  for  deriving  3-D  information  from  a 
moving  source  were  Implemented.  Algorithms  for  image  segmentation  and  road  location  were  Implemented  in  the  Cartographic 
Workstation.  Specialized  hardware  to  perform  real-time  depth  mapping  has  been  developed  and  an  automated  system  that  uses 
expert  knowledge  and  collateral  sensor  data  to  identify  specific  features  in  an  arbitrary  aerial  photograph  has  been 
demonstrated.  Knowledge  engineering  techniques  that  can  allocate  resources  and  interpret  sensor  data  in  an  automated 
multi-sensor  environment  were  demonstrated,  and  concepts  for  automated  tactical  air  battle  management  were  developed. 

(U)  Advances  in  formal  reasoning  were  made  and  a  very  high  level,  rule-based  language  for  implementing  expert  systems  was 
developed  (ROSIE).  Production  rules  and  semantic  networks  have  been  Incorporated  in  systems  for  signal  understanding, 
situation  assessment  tasks,  planning  and  control  in  applications  requiring  extensive  judgmental  knowledge,  and  reasoning 
under  conditions  of  uncertainty.  New  technologies  for  large  knowledge  bases  were  implemented  that  will  permit  presentation 
of  information  not  specifically  requested  and  maintenance  of  each  users  view  of  the  database  tolerant  access. 

(U)  Application  of  AI  techniques  to  natural  language  understanding,  data  intensive  planning,  automated  synthesis  of 
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algorithms,  and  distributed  problem  solving  were  carried  out.  The  TEAM  system,  which  provides  a  portable,  natural  language 
access  to  distributed  data  bases,  has  been  interfaced  with  two  different  databases  and  has  demonstrated  significant 
improvements  over  highly  stylized  and  inflexible  data  base  access  languages.  A  data  intensive  planning  system  has  been 
specified,  and  Initial  implementation  on  a  personal  workstation  has  begun.  The  first  phase  of  an  intelligent  display-based 
information  presentation  system  which  incorporates  a  natural  language  interface  has  been  developed.  Paradigms  and 
algorithms  for  cooperative,  distributed  problem  solving  methods  that  will  be  applicable  to  future  intelligent  distributed 
applications  in  wargaming,  command  and  control,  and  planning  have  been  developed. 

2.  (U)  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  During  FY  1982,  Image  Understanding  research  is  extending 

its  domain  to  Integrate  data  from  multiple  sources  such  as  optical  images,  radar,  forward  looking  infared  radar  (FLIR)  and 
text  in  order  to  exploit  all  available  sources  of  information.  Applications  of  image  understanding  techniques  to  passive 
navigation  and  tactical  target  cueing  are  being  investigated  and  work  is  continuing  to  transfer  new  technology  to  the 
Cartographic  Workstation.  AI  research  will  continue  to  investigate  new  techniques  for  symbolic  problem  solving  in  a 
distributed  environment,  including  computation/communication  tradeoff  strategies,  dealing  with  incomplete  and/or  inaccurate 
information  at  any  single  processor  and  allocation  of  tasks  without  centralized  control. 

(U)  Advanced  knowledge  acquisition  techniques  are  being  applied  to  the  creation  and  dynamic  modification  of  data  bases, 
with  automatic  consistency  maintenance.  Research  in  natural  language  understanding  is  focusing  on  knowledge  base 
interfaces,  extensions  of  semantic  networks,  understanding  context  of  discourse,  and  user  definition  of  system 
capabilities.  An  expert  system  (AIRPLAN)  is  being  developed  to  assist  in  the  planning  of  aircraft  launch  and  recovery 
operations  from  a  carrier,  and  will  be  demonstrated  on  an  aircraft  carrier.  In  conjunction  with  the  Very  Large  Scale 
Integration  research  effort,  AI  techniques  are  being  developed  to  cope  with  the  complexities  of  VLSI  circuit  design  and 
layout,  and  in  novel  VLSI  implementations  of  multiprocessor  systems  for  efficient  parallel  symbolic  problem  solving. 
Advanced  memory  technologies  are  being  developed  for  rapid  recall  of  "knowledge".  The  ROSIE  system  is  being  extended  to 
operate  over  a  local  network  in  a  distributed  computational  environment.  An  "expert"  system  for  cartographic  feature 
identification,  a  prototype  expert  assistant  for  tactical  targeting,  and  an  advanced  information  presentation  system  are 
scheduled  for  demonstration.  The  data  Intensive  planning  system  is  being  implemented  on  a  personal  workstation  and 
Integrated  into  a  local  network  environment. 

(U)  During  FY  1983  fundamental  research  on  Image  understanding  will  continue  with  emphasis  on  tracking  of  mobile  targets 
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and  application  to  autonomous  navigation.  Algorithms  for  symbolic  Image  representation,  3-D  mapping,  and  feature 
Identification  will  be  added  to  the  Cartographic  Workstation.  Development  of  expert  systems  to  demonstrate  the  feasibility 
of  automating  the  photointerpretation  task  will  also  be  emphasized.  AIRPLAN  will  be  refined  and  extended  as  experience  Is 
gained  from  actual  air  operations.  AI  research  will  continue  to  develop  new  techniques  that  permit  users  to  specify  what 
task  they  wish  a  computer  system  to  accomplish  rather  than  how  the  task  is  to  be  performed.  The  acquisition, 
representation  and  utilization  of  large  bodies  of  knowledge  for  expert  systems  will  be  emphasized.  ROSIE  will  be  utilized 
to  Implement  one  or  more  distributed  processing  applications.  AI  applications  will  continue  to  develop  and  demonstrate 
high  performance  systems  for  easy  retrieval  and  manipulation  of  tactical  and  graphics  information,  for  producing  correct 
and  efficient  programs  from  their  specifications,  for  interfacing  users  to  computer  systems  via  natural  language,  for 
multi-sensor  integration,  tactical  targeting  and  situation  asessment.  Natural  language  understanding  will  Increase  In 
utility  and  application  as  TEAM  is  improved  to  handle  a  wider  range  of  dialogue  and  is  interfaced  to  new  databases. 
Prototype  distributed  systems  for  air  fleet  control  and  vehicle  location  and  tracking  will  be  developed. 

(U)  During  FY  1984,  baste  research  in  machine  representation  and  utilization  of  knowledge  will  focus  on  the  requirements 
of  distributed,  cooperative  problem  solving  systems,  where  each  processor  must  maintain  a  model  of  the  data  and  knowledge 
bases  known  to  the  other  processors.  Applications  of  knowledge  engineering  techniques  will  be  demonstrated  in  prototype 
expert  systems  which  emphasize  intelligent  user  interfaces  and  multiple  uses  of  a  single  knowledge  base,  e.g.  for  problem 
solving,  explanation  of  its  reasoning,  tutoring,  and  acquiring  new  knowledge  by  analogy.  A  system  for  extremely  flexible 
and  efficient  access  to  a  large  geographic  knowledge  base  will  be  developed.  Applicability  of  image  understanding 
techniques  to  vision-based  robotics  will  be  explored  for  potential  impact  on  manufacturing  productivity.  Evaluation  of  the 
intelligence  photointerpreter  system  will  commence,  and  natural  language  understanding  will  be  incorporated  into  the 
system. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program.  Developments  in  Image  understanding  will  continue  to 

concentrate  on  areas  of  autonomous  navigation  and  tracking  of  mobile  targets.  Research  will  continue  on  techniques  for 
acquiring  knowledge,  for  representing  knowledge  efficiently  in  intelligent  computer  systems, on  development  of  understanding 
context  of  discourse  on  the  conceptual  development  of  expert  systems  and  on  new  computer  reasoning  tools.  Advanced 
techniques  for  mapping  data  from  dissimilar  sources  into  a  common  knowledge  model  will  be  developed,  as  will  mechanisms  for 
situation  monitoring  and  alerting  in  command,  control  environments.  Applications  of  artificial  intelligence  in  command  and 
control,  signal  processing  and  intelligent  planning  systems  will  be  pursued. 
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4 .  ( U )  Milestones : 

Last  Year's  Current 

1  Reported  Plan  Plan 
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Milestones 


Explanation  of  Changes  for  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1982  Late  FY  1982  Demonstrate  the  knowledge  base 

processing  concept  for  a  data 
intensive  planning  system. 


Late  FY  1982  Demonstration  of  a  prototype 
memory  to  perform  concurrent 
knowledge  retrieval  from  a 
semantic  inheritance  network. 

Late  FY  1982  Demonstrate  a  planning  system 

(AIRPLAN)  for  aircraft  launch  and 
recovery  operations  on  an 
aircraft  carrier. 


New  Milestone 


New  Milestone 


Mid  FY  1983  Mid  FY  1983  Demonstrate  a  system  that 

can  acquire  a  knowledge  base 
through  an  interactive  dialogue 
in  English  and  use  that  knowledge 
for  cartographic  problem  solving 
(TEAM) . 

-  Mid  FY  1983  Demonstrate  the  Cartographic  New  Milestone 

Workstation . 
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-  Late  FY  1983  A  very  high  level  language  for  New  Milestone 

implementing  expert  systems 
will  be  demonstrated  on 
distributed  processors  (ROSIE). 

-  Mid  FY  1984  Initial  evaluation  of  an  New  Milestone 

intelligent  assistant  for 
photo  interpretation. 

5.  (U)  Resources:  ($  in  Thousands) 


FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Est imate  Estimate  Estimate 
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14,029 
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(U)  DETAILED  BACKGROUND  AMD  DESCRIPTION:  The  objective  of  this  project  is  to  build  the  technology  base  in  the  areas  of 
advanced  digital  structures  and  network  concepts  as  the  base  rot  future  distributed  military  information  processing 
systems.  Design  methodologies  and  computer  aided  design  tools  are  being  developed  for  Very  Large  Scale  Integration  (VLSI) 
technology  which  will  reduce  projected  design  time  and  cost  over  present  trends.  Design  systems  are  being  developed  which 
permit  the  designer  to  start  with  a  high-level  description  of  the  desired  chip  architecture,  and  interact  with  a  computer 
to  refine  his  design,  develop  test  procedures  and  finally  rely  on  the  computer  to  create  a  suitable  layout  on  the  material 
substrate.  Chips  will  be  designed  and  fabricated  to  explore  innovative  architectures,  including  highly  parallel 
structures,  restructurable  logic  and  new  architectures  for  signal  processing  applications.  Architectures  will  be  developed 
for  real-time  symbolic  (non-numeric)  processing  in  applications  such  as  image  processing  and  natural  language  interfaces  to 
command  and  control  systems. 

(U)  Fundamental  concepts  are  being  explored  for  future  C3  System  Architectures  and  automated  network  management  based  on 
the  use  of  distributed  processing.  Emphasis  is  being  placed  on  the  use  of  local  networks  in  conjunction  with  long-haul 
packet  network  technology.  A  major  goal  of  this  research  is  to  understand  and  thereby  control  the  complexity  and 
performance  of  the  resulting  system.  Specific  tasks  will  include  developing  user  interfaces  which  simplify  the  access  to 
distributed  resources,  developing  techniques  to  facilitlate  resource  sharing  among  computers,  developing  diagnostic  tools 
and  methodologies  to  allow  for  the  rapid  isolation  of  and  recovery  from  network  and  host  failures,  and  providing  dynamic 
reconfiguration  of  resources  in  response  to  hostile  environmental  conditions  or  overload  situations. 

(U)  RELATED  ACTIVITIES:  The  multl-Service  effort  on  Very  High  Speed  Integrated  Circuits  (VHSIC)  is  focused  on  very  high 
speed  technology  and  complements  the  DARPA  program  which  is  addressing  the  architecture  and  design  concepts  for  very  large 
scale  systems.  NSF  has  a  basic  research  program  in  submicron  structures  which  Is  being  coordinated  with  the  DARPA  program. 
DARPA  maintains  close  technical  liaison  with  DCA  on  new  computer  communications  protocols  and  advanced  network  concepts. 

(U)  WORK  PERFORMED  BY:  70%  University,  28%  Industry  and  2%  In-house.  The  major  performers  are:  MIT  Lincoln  Laboratory, 
Lexington,  MA;  Bolt  Beranek  vJ  Newman,  Cambridge,  MA;  University  of  Southern  California,  Information  Sciences  Institute, 
Marina  del  Rey,  CA;  Stanford  University,  Stanford,  CA;  Carnegie  Mellon  University,  Pittsburgh,  PA;  California  Institute  of 
Technology,  Pasadena,  CA;  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  Columbia  University,  New  York,  NY; 
University  of  California,  Berkeley,  CA;  University  of  California  at  Los  Angeles,  Los  Angeles,  CA. 
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Project:  //CCS -2 

Program  Element:  #6 1 101E 
DoD  Mission  Area:  530 


Title:  Advanced  Digital  Structures  &  Network  Concepts 
Title:  Defense  Research  Sciences 

Budget  Activity:  1.  Technology  Base 


(U)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  VLSI  design  tools  have  been  developed  and  used  to  design  circuits  having 
approximately  50,000  transistors.  The  design  tools  include  the  use  of  high-resolution  color  graphics,  layout  languages 
that  support  parameterized  cells  and  various  design  constraints,  and  programs  for  generating  minimum  area  programmable 
logic  arrays  (PLAs).  An  Initial  version  of  a  silicon  compiler  has  been  developed  for  use  in  designing  signal  processing 
chips.  A  system  has  been  developed  which  places  the  submodules  on  a  chip  and  then  automatically  routes  the  interconnect 
wires.  A  technique  for  restructuring  a  large-area  integrated  circuit  after  fabrication  has  been  developed  and  demonstrated 
using  a  laser- prog rammed  linking  strategy.  A  permeable  base  transistor  device  has  been  developed  and  initial  versions 
demonstrated  at  30  GHz.  A  number  of  innovative  architectures  have  been  designed  and  fabricated,  including  a  single  chip 
LISP  interpreter,  a  reduced  instruction  set  computer  and  a  custom  geometry  chip  for  doing  high  performance  graphics 
operations.  A  tree  machine  architecture  has  been  defined  and  a  tree  machine  processor  designed.  Circuits  have  been 
developed  and  tested  which  use  a  synchronous  self-timing  discipline,  and  highly  parallel  algorithms  have  been  developed  for 
systolic  arrays  and  computational  networks. 

(U)  A  multi-media  electronic  message  forwarding  protocol  was  designed  and  documented.  Program  verification  techniques 
were  developed  to  demonstrate  the  correctness  of  both  low-level  and  transport- level  communication  protocols.  Algorithms 
have  been  developed  for  recovering  from  internet  gateway  failures  by  alternate  routing  and  for  rapidly  interconnecting 
newly  authorized  gateways  and  networks  to  the  internet  without  administrative  action.  A  hierarchical  file  system  which 
provides  automatic  migration  of  files  between  local  storage,  central  storage  and  an  archive  has  been  designed,  and  the 
implementation  of  the  name  server,  authentication  server  and  synchronization  server  have  been  completed.  Concepts  for  a 
gracefully  Interacting  user  interface  have  been  developed. 

2.  (U)  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  FY  1982,  VLSI  design  systems  will  continue  to  be 
developed.  Silicon  compiler  techniques  will  be  extended,  generalized  and  improved.  The  use  of  artificial  intelligence 
techniques  for  automatic  layout  of  integrated  circuits  will  be  incorporated  into  the  design  systems.  Design  disciplines 
will  be  established  that  assure  a  correct  correspondence  between  the  high  level  notation  of  a  circuit,  its  successive 
refinements  and  its  implementation.  Selected  innovative  architectures  will  be  designed  in  detail,  fabricated,  and  tested 
using  the  fast  turnaround  methodology.  The  permeable  base  transistor  will  be  evaluated  for  use  in  both  digital  and  analog 
circuits;  the  reduced  Instruction  set  computer  will  be  completed;  a  large  scale  signal  processing  application  will  be 
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implemented  using  restruc turable  VLSI  technology;  a  high  performance  graphics  system  based  on  the  custom  geometry  chip  will 
be  developed;  and  development  of  a  1000  node  tree  machine  will  be  Initiated.  Scaled  analog  circuits  will  be  designed  and 
fabricated  using  a  process  which  is  compatible  with  digital  technology. 

(U)  An  Internet  fault  detection  and  isolation  system  employing  distributed  heuristic  techniques  is  being  designed  to 
localize  hard  failures  and  to  automatically  assess  the  source  of  performance  degradations.  Protocols  for  automatic 
recovery  from  network  partitioning  using  alternate  internet  routes  are  being  developed.  Strategies  and  concepts  for 
internetwork  resource  allocation  to  provide  adequate  resources  for  the  highest  priority  tasks  are  being  investigated. 
Implementation  of  a  hierarchically  distributed  file  system  is  being  completed  and  the  performance  of  intelligent  file 
migration  algorithms  will  be  evaluated.  A  cooperative  interactive  system  for  use  on  a  personal  workstation  is  being 
designed.  A  multi-media  editing  capability  is  being  developed  which  will  Initially  handle  text  and  facsimile.  Network 
access  techniques  are  being  extended  to  Include  voice  input  and  output. 

(U)  In  FY  1983  the  evolution  of  VLSI  design  systems  will  continue,  striving  toward  systems  which  can  be  used  effectively 
to  design  VLSI  chips  having  1  million  or  more  gates.  Artificial  intelligence  techniques  will  continue  to  be  integrated  in 
these  systems  to  allow  high  level  design  capabilities.  Languages  and  methodologies  for  testing  of  large  VLSI  designs  will 
be  developed.  A  new  thrust  in  VLSI  Systems  will  be  initiated,  to  address  system  level  issues  encountered  in  developing 
future  system  with  VLSI  technology.  Issues  to  be  explored  Include  wafer  scale  integration,  design  of  3-dimenslonal  systems 
and  the  software  required  to  carry  a  new  system  from  initial  concept  to  design,  fabrication  and  testing  of  the  final 
product.  Selected  designs  will  continue  to  be  fabricated  and  the  minimum  feature  size  will  be  decreased  as  technology 
permits.  Theoretical  research  will  include  efforts  in  modeling  VLSI  computation  complexity  and  in  the  theory  of  systolic 
computations.  New  architectures  will  continue  to  be  investigated,  with  an  emphasis  on  the  exploitation  of  massive 
intrinsic  parallelism. 

(U)  Experiments  will  be  conducted  to  assess  the  effectiveness  of  internet  fault  detection,  isolation  and  recovery 
mechanisms.  Analytical  models  of  the  reliability  and  performance  of  multi-net  systems  will  be  developed.  Research  on 
cooperative  interactive  systems  will  address  Issues  of  robust  communication,  cooperative  error  correction,  explanation  of 
system  capability  and  personalization  of  the  system  for  individual  users.  Multi-media  document  editing  will  Include  voice 
annotation,  and  a  more  extensive  voice  command  capability  will  be  explored.  Experiments  will  be  conducted  in  dynamically 
migrating  distributed  processes  across  hosts.  Experimentation  with  dynamic  resource  reservation  techniques  will  be 
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Initiated.  Design  of  an  automated  network  resource  management  strategy  will  be  initiated,  Including  a  remote 
Instrumentation  center  to  monitor  and  display  network  and  host  operating  paramenters. 

(U)  In  FY  1984,  research  will  continue  In  the  areas  of  theoretical  VLSI  concepts,  design  systems  and  Innovative 
architectures.  A  goal  during  this  period  will  be  to  develop  design  methodologies,  design  verification  approaches  and 
testing  methodologies  to  demonstrate  the  correct  operation  of  Vi~I  chips.  Selected  designs  will  be  fabricated,  Including 
highly  parallel  architectures  such  as  systolic  arrays  and  homogeneous  machines.  The  various  components  of  the  cooperative 
interactive  systems  will  be  Integrated  to  demonstrate  and  evaluate  these  concepts.  Efforts  will  continue  in  developing 
effective  use  of  multiple  hosts  to  support  distributed  application.  A  system  software  concept  for  a  portable  terminal  will 
be  explored.  Experiments  with  dynamic  resource  reservation  will  continue  and  resource  reservation  concepts  will  be 
extended  to  Internet  systems.  Machine  Intelligence  techniques  for  performance  tracking,  fault  detection  and  Isolation,  and 
degradation  detection  will  be  Integrated  Into  an  experimental  Internet  monitoring  and  control  system.  Development  of  an 
initial  automated  resource  management  system  will  begin.  Elements  of  a  model  C3  system  architecture  will  be  constructed 
using  the  Internet. 

3.  (U)  Program  to  Completion:  This  is  a  continuing  program.  VLSI  architecture  and  design  effort  alms  to  develop  an 

Integrated  capability  for  the  design,  fabrication,  and  test  of  integrated  circuits  with  In  excess  of  a  million  gates  by  FY 
i  1985.  Designs  will  be  scaled  to  submicron  dimensions.  Innovative  architecture  and  testing  procedures  for  use  with  VLSI 
will  be  developed.  The  application  of  artificial  intelligence  to  Internetwork  monitoring,  control  and  operation  will  be 
demonstrated.  Research  In  cooperative  Interactive  systems  will  provide  a  methodology  for  building  services  which  share  a 
natural,  easy-to-use  Interface  that  Is  consistent  across  different  services.  Network  based  system  concepts  and  techniques 
will  be  developed  and  investigated  In  the  context  of  advanced  C3  system.  The  automated  resource  management  system  will  be 
completed  and  tested  under  real-time  dynamic  load  conditions.  The  model  C3  system  architecture  will  be  Integrated,  refined 
and  evaluated. 
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Late  FY  1983 


Demonstrate  multi-processor 
containing  1000  processors. 


New  Milestone 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  Is  aimed  at  providing  a  base  of  modern  computing  resources  In  U.S. 
Universities  which  is  needed  to  carry  out  state-of-the-art  research  in  information  processing,  and  developing  the 
technology  base  to  Increase  defense  productivity.  This  area  was  recently  highlighted  by  the  Defense  Science  Board  as  a 

i  critical  area  for  investment  If  the  U.S.  technology  leadership  In  Information  processing  Is  to  be  maintained.  Existing 
equipment,  which  in  some  cases  Is  almost  twenty  years  old,  will  be  upgraded  from  large  time-sharing  systems  to  powerful 
single-user  systems  on  local  networks.  Experimental  computer  resources  such  as  symbolic  processors  with  large  address 
space  and  high  resolution  graph  cs  displays  are  being  provided  to  U.S.  Universities  performing  DoD  research  to  stimulate 
Innovation  in  the  fields  of  artificial  intelligence,  VLSI  architecture,  software  technology,  design  systems,  robotics  and 
automated  manufacturing. 

(U)  Efforts  are  being  initiated  to  explore  ways  in  which  information  processing  can  close  the  gap  between  the  generation 
of  ideas  and  their  concrete  realization  in  the  form  of  visual  models,  physical  objects,  or  mechanical  systems.  This  will 
Include  the  design  of  systems  for  describing  and  transforming  shape  and  motion  information,  the  synthesis  of  complex 
mechanical  structures  and  the  recognition  and  representation  by  computers  of  3-dimensional  scenes  which  can  be  derived  from 
sensor  information.  High-resolution  graphics  systems  will  be  used  to  aid  in  the  description  of  complex  objects  and  to 
provide  a  graphical  representation  of  objects  described  by  information  structures.  Design  of  a  highly  capable  real-time 
controller  for  the  intelligent  manipulation  of  physical  objects  is  being  initiated.  Techniques  will  be  explored  which 
would  Improve  the  productivity  of  scientific  researchers  by  providing  automated  assistance  for  those  manual  tasks  which  are 
tedious,  time-consuming  and  error-prone. 

G.  (U)  RELATED  ACTIVITIES:  The  National  Science  Foundation  (NSF)  is  providing  experimental  computer  resources  to  non-DoD 
university  researchers,  and  the  Office  of  Naval  Research  is  funding  a  robotics  effort  which  is  related  to  the  tasks  to 
increase  defense  productivity. 

H.  (U)  WORK  PERFORMED  BY:  17%  Industry,  70%  University,  13%  In-house.  Work  being  carried  out  by  Rand  Corporation,  Santa 
Monica,  CA;  Bolt,  Beranek  &  Newman,  Cambridge,  MAj  University  of  Southern  California,  Information  Sciences  Institute, 

Marina  del  Rey,  CA;  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  University  of  California,  Berkeley,  CA;  Stanford 
University,  Palo  Alto,  CA;  and  Columbia  University,  New  York,  NY. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 
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FY  1981  and  Prior  Accomplishments: 


This  is  a  new  project. 
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2.  (U)  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  This  project  was  Initiated  In  FY  1982  by  aggregating 
existing  efforts  In  Intelligent  Systems  (CCS-1)  and  Advanced  Digital  Structures  and  Network  Concepts  (CCS-2)  to  provide 
needed  experimental  computer  resources  In  approximately  ten  critical  research  laboratories.  This  Is  the  Initial  phase  of  a 
planned  5  year  effort  to  modernize  the  computer  resource  base  In  these  laboratories.  Exploratory  work  In  the  design  of  a 
real-time  controller  for  advanced  manipulators  is  being  initiated.  Seminars  and  workshops  are  being  conducted  to  focus  the 
research  on  areas  having  the  greatest  payoff. 

(U)  In  FY  1983,  the  computer  resource  modernization  effort  will  continue.  The  development  of  a  prototype  controller  for 
advanced  manipulators  will  be  Initiated.  Both  theoretical  and  experimental  research  will  be  conducted  in  the  use  of 
Beta-splines  to  represent  and  modify  geometric  shapes.  An  effort  to  understand  signals  from  complex  3-dlmensional  scenes 
will  be  Initiated,  and  a  graphical  connection-based  style  of  interactive  design  will  be  explored. 

(U)  In  FY  1984,  the  experimental  computer  resource  modernization  effort  will  continue.  A  system  for  iterative  design, 
modification  and  evaluation  of  complex  physical  structures  will  be  designed.  The  results  of  the  research  in  describing 
shapes  will  be  applied  to  the  prototyping  of  simple  objects  based  on  their  mathematical  description.  The  prototype 
real-time  controller  will  be  demonstrated  in  conjunction  with  the  advanced  manipulators.  Three-dimensional  scene 
understanding  involving  motion  will  be  demonstrated  for  simple  tasks. 

3.  (U)  Program  to  Completion:  State-of-the-art  computing  resources  will  be  established  and  maintained  in  critical 
research  laboratories.  A  technology  base  will  be  developed  to  improve  defense  productivity  through  the  application  of 
advanced  information  processing  techniques  to  rapid  design  and  prototyping,  robotics,  portable  super  computers,  and  by 
providing  software  tools  and  programming  support  to  enable  more  innovative  use  of  advanced  computer  resources. 

4.  (U)  Milestones: 

Last  year's  Current  Explanation  of  Changes  for  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 


Mid  FY  1982  Initiate  Computer  Resource 
Modernization  at  4-5  labs. 


New  Milestone 
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-  Late  FY  1983  Demonstrate  the  use  of  New  Milestone 

Beta-splines  to  graphically 
describe  geometric  shapes. 

-  Late  FY  1984  Demonstrate  prototype  New  Milestone 

controller  with  advanced 
manipulators. 

5.  (U)  Resources:  ($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 

Modernization  0  5,425  5,400  10,000 

Technology 


Title:  Modernization  Technology 
Title:  Defense  Research  Sciences 

Budget  Activity:  1.  Technology  Base 
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Project:  #UDR- 1 
Program  Element:  #61 101E 
DoD  Mission  Area:  530 


Title:  Unconventional  Detection  Program 
Title:  Defense  Research  Sciences 
Budget  Activity:  1.  Technology  Base 


DETAILED  BACKGROUND  AND  DESCRIPTION:  This  activity  will  evaluate  the  feasibility  of  detecting  submarines  using 
•f.on-acoustic  techniques, 

•  'plicable  approaches  include  detection  of 

For  these  types  of 

detection  methods,  operational  feasibility  is  being  analyzed 

The  effort  is  being  pursued  in  three  broad  areas:  Cl)  Characterization  and 
understanding  of  the  properties  of  both  the  signal  signature  and  background  interference  noise  sources;  (2) 
development  of  experimental  sensors  that  can  be  used  to  detect  signals  of  interest;  and  (3)  development  of  signal 
processing  methods  on  the  sensor  output  in  order  to  achieve  target  detection. 
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Project:  #UDR-1 
Program  Element:  #6 1 1 0 1 E 
DoD  Mission  Area:  330 


Experimental  sensor  development  is  directed  towards  a  feasibility  of  a  new  class  of 


G.  RELATED  ACTIVITIES:  This  program  is  complementary  to  the  Navy's  exploratory  development  program  on  non-acoustic 

ASW.  The  development  of  an  experimental  fiber  optic  is  a  component  of  the  Fiber  Optic  Sensor 

System  program  jointly  sponsored  by  DARPA  and  the  Navy.  The  study  of 

The  study  of  optical 

properties  of  the  ocean  medium  is  connected  to  DARPA1 s  Strategic  Laser  Communications  program.  Coordination 
mechanisms  include  participation  in  the  Office  of  Under  Secretary  of  Defense  for  Research  and  Engineering  (OUSDR&E) 
reviews  of  the  Advanced  Development  Coordinating  Committee  and 

briefings  to  CNO's  Working  Group  and  Defense  Science  Board  task  forces. 

H.  WORK  PERFORMED  BY:  60%  of  the  efforts  are  funded  to  industry  which  include:  Poseidon  Research,  Los  Angeles, 
California;  Arete  Associates,  Encino,  California;  Physical  Dynamics,  Incorporated,  Arlington,  Virginia;  Pacific- 
Sierra  Research  Corporation,  Santa  Monica,  California;  SRI  International,  Menlo  Park,  California;  Texas 
Instruments,  Dallas,  Texas;  and  The  Analytic  Sciences  Corporation,  Reading,  Massachusetts.  Service  laboratories 
performing  35%  efforts  are:  the  Naval  Research  Laboratory;  the  Naval  Post-Graduate  School;  the  Naval  Air 
Development  Center;  the  Naval  Ocean  Systems  Center;  and  the  Naval  Underwater  Systems  Center.  University 
participation  encompassing  5%  of  the  effort  is  conducted  by:  Lawrence  Berkeley  Laboratory,  Berkeley,  California. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  were  analyzed  and 

evaluated. 
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Finally,  a 

computer  model  was  developed  to  allow  the  testing  of  various  detection  algorithms. 

the  program  efforts  involved  a  parametric  study  to  determine  the  range  of  ocean 
environmental  conditions  and  encounter  geometries  leading  to  favorable  detection; 

and  research  into  the  development  of 

advanced 


2.  FY  1982  Program  and  FY  1983/1984  Planned  Programs:  On  the  basis  of  work  performed  to  date,  the  FY  1982  program  in 
the  system  to  accuracies  which  can 

detect  Upon  successful  completion  of  the 

construction  of  the  system,  an  experiment  will  be  conducted  to  detect 

(developed  under  this  program  during  prior  years)  and  other 
instrumentation  which  provides  In  addition,  work  will  continue 

on  the  development  of 

In  the  area,  an  at-sea  experiment  will  be  designed  whose  goal  is  the  measurement  of 

Work  will  also  continue  on  numerical  and  analytic  efforts  towards  the  modeling  of 

submar ine 

Research  efforts  will  continue  on 

the  achievement  of  high  sensitivity  in  the  low  frequency  regime. 

Finally,  work  on  alternate  technologies  for  extremely  sensitive 
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Effort  in  FY  1983  will  concentrate  on  analyzing  the  data  from  the  FY  1982  experiment  and  on  the  conduct  of  an 

at-sea  experiment  employing  an 

The  increase  in  the  estimated  FY  1983  program 

over  the  FY  1982  program  is  to  support  the  planned  at-sea  experiments  and  to  analyze  the  data  collected  during  the 
FY  1981  experiment.  The  FY  1983  program  will  also  include  the  continued  development  of 


Project:  #UDR-1 
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FY  1984  efforts  will  complete  at-sea  testing  These  tests 

will  be  performed  using 

3.  Program  to  Completion:  Continuation  beyond  FY  1984  will  depend  upon  new  concepts  that  arise  during  the  program 
that  have  not  yet  been  identified.  Otherwise,  it  is  expected  that  the  program  will  transition  to  the  Navy. 


4.  Milestones: 

Last  Year's 
Reported  Plan 

Late  FY  1981 

Mid  FY  1982 

Mid  FY  1982 


Current 

Plan  Milestones 

Late  FY  1981  Ocean  Optics  Experiment. 

at-sea  Experiment. 

Late  FY  1982 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Completed. 

Cancelled  due  to  delay  in  sensor  delivery  to 
Navy  and  funding  reduction. 

Improved  weather  and  environmental  conditions 
for  test. 


\ 
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Title:  Defense  Research  Sciences 
Budget  Activity:  1.  Technology  Base 


Last  Year's  Current 

Reported  Plan  Plan  Milestones 


Late  FY  1982 


Late  FY  1982 


Mid  FY  1983 


Late  FY  1983 


Mid  FY  1983  Late  FY  1983 

5-  Resources :  ($  in  Thousands) 


FY  1981 

Project  Title  Actual 

Unconventional  Detection  Program  3,378 

This  program  is  jointly  funded  with  the  Navy. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Sensor  No  change. 


Analysis  of  FY  1982  experiment  must  be 
completed  first. 

Specification  of  equipment  requirements  must 
be  completed  first. 


FY  1982  FY  1983  FY  1984 

Estimate  Estimate  Estimate 

7,050  14,500  18,800 


FY  1983  RDT&E  Descriptive  Summery 


Project:  flDRT-1 
Program  Element:  #6 1 101E 
DoD  Mission  Area:  530 


DETAILED  BACKGROUND  AND  DESCRIPTION: 
investigate  the 


Title:  Target  Penetration  Research 
Title:  Defense  Research  Sciences 
Budget  Activity:  1 .  Technology  Base 


The  technical  objectives  of  the  Target  Penetration  Research  program  are  to 


shock  and  combustion  wave  techniques  to  synthesize  and  consolidate  materials  for  DoD  application.  The  potential 
technical  impact  of  these  activities  will  be  to  allow 

to  enter  exploratory  development  Advancement  in  scientific  understanding  of 

.  The  development  of  a  scientific 

understanding  of  dynamic  synthesis  and  consolidation  techniques  will  allow  for  the  use 

of  advanced  materials  with  enhanced  properties  for  applications  which  involve  a  high  pressure  or  high  temperature 
environment. 


RELATED  ACTIVITIES:  The  Target  Penetration  Research  Program  was  established  in  FY  1981.  This  project  addresses 
critical  research  issues  in  support  of  the  DARPA  exploratory  developmental  program  in  Advanced  Armor  Technology. 
Coordination  of  current  activities  is  maintained  with  the  Office  of  the  Undersecretary  of  Defense  Research  and 
Engineering  and  appropriate  Service  laboratories.  In  particular,  coordination  is  maintained  with  the  Army 
Armaments  Research  and  Development  Command,  Research  Office,  and  Missile  Command,  the  Naval  Surface  Weapons  Center, 
and  the  Air  Force  Armaments  Testing  Laboratory. 


FY  1983  RDT&E  Descriptive  Summary 


Project:  #DRT- 1  Title:  Target  Penetration  Research 

Program  Element:  #61 101F  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


H.  WORK  PERFORMED  BY:  About  45?  of  this  program  is  contracted  to  industry;  the  remaining  55?  is  contracted  to 
universities.  The  principle  industrial  contractors  are:  Battelle  Columbus  Laboratories,  Columbus,  Ohio;  Physics 
International,  San  Leandro,  California;  Science  Applications  Incorporated,  Palo  Alto,  California;  System  Planning 
Corporation,  Arlington,  Virginia;  and  System  Science  and  Software,  Inc.,  La  Jolla,  California.  The  universities 
are  University  of  California,  Berkeley,  California;  University  of  Denver  -  Denver  Research  Institute,  Denver, 
Colorado;  Drexel  University,  Philadelphia,  Pennsylvania;  University  of  California  -  Los  Alamos  National  Laboratory, 
Los  Alamos,  New  Mexico;  Massachusetts  Institute  of  Technology,  Boston,  Massachusetts;  and  North  Carolina  State 
University,  Raleigh,  North  Carolina. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  Target  Penetration  Research  program  was  initated  in  FY  1981. 


.  New  efforts  are  underway  to  conduct  detailed 

research  on  shock  activation  techniques,  self-propagating  high-temperature  synthesis,  plasma-arc  synthesis,  and 
dynamic  consolidation  of  ceramics  .  If  successful,  these  techniques  will  provide 

materials  with  enhanced  properties  of  direct  interest  to  the  DoD. 


In  FY  1983, 

techniques  for  ceramics 


Research  initated  in  FY  1982,  on  dynamic  synthesis  and  consolidation 
will  expand. 


.  As  solutions 

to  technical  issues  posed  in  FY  1981  and  FY  1982  are  provided,  new  efforts  will  be  incorporated  into  the  program. 


In  FY  1984, 

The  effort  in  the  dynamic  synthesis  and  consolidation  of  ceramics  will  bifurcate  into 

two  activities.  The  first  will  continue  with  basic  research  of  a  general  nature  addressing  the  many  technical 
issues  associated  with  the  selected  dynamic  techniques.  The  second  will  conduct  research  on  advanced  materials 
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Title:  Defense  Research  Sciences 
Budget  Activity:  1.  Technology  Base 


designed  for  specific  DoD  applications. 


3.  Program  to  Completion:  The  Target  Penetration  Research  program  is  a  continuing  progam.  New  initatives  are 
evaluated  continually  as  research  issues  are  solved  and  advanced  concepts  transfer  to  exploratory  development.  The 
dynamic  synthesis  and  consolidation  effort  will  continue  through  FY  1986.  In  FY  1986,  programmed  basic  and  applied 
research  in  this  technical  area  will  be  completed  and  all  developed  technology  will  be  transferred  to  the  Services. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  From  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

— 

Mid  FY 

1982 

Initiate  program  in  Dynamic  Syn¬ 
thesis  and  Consolidation  of 
Materials. 

New  Milestone. 

Late  FY  1982 

Late  FY 

1982 

has 

Activity  was  not  funded  in  FY  1981.  Activity 
been  expanded  for  FY  1982  and  FY  1983  and 
transitioned  to  exploratory  development. 

— 

Late  FY 

1983 

First  demonstration  of  dynami¬ 
cally  synthesized  or  consoli¬ 
dated  materials. 

New  Milestone. 

5.  Resources:  ($  in  Thousands) 


FY  1983  RDT&E  Descriptive  Summary 
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Title:  Target  Penetration  Research 
Title:  Defense  Research  Sciences 
Budget  Activity:  1.  Technology  Base 


Project  Title 

Target  Penetration  Research 


FY  1981 
Actual 

845 


FY  1982 
Estimate 

2,500 


FY  1983 
Estimate 

3,300 


FY  1984 
Estimate 

4,000 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #62101E 
DoD  Mission  Area:  530 


A.  RESOURCES:  ($  in  Thousands) 


Total 


Project 

FY 

1981 

FY 

1982 

FY 

1983 

FY 

1984 

Additional 

Estimated 

Number 

Title 

Estimate 

Estimate 

Estimate 

Estimate 

To  Completion 

Costs 

TOTAL  FOR 

PROGRAM  ELEMENT 

$_ 

3,145 

$_ 

3,000 

$_ 

3,300 

$_ 

3,600 

Continuing 

N/A 

TS-1 

OUSDR&E  Support 

$ 

3,145 

$ 

3,000 

$ 

3,300 

$ 

3,600 

Continuing 

N/A 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  support  independent,  topical,  indepth  studies  and 
analyses  requested  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  (OUSDR&E),  and  its 
various  component  offices.  Each  year  the  most  urgent  subjects  are  chosen  by  the  directors  of  Land  Warfare, 

Command,  Control  and  Communications,  Strategic  and  Space  Systems,  Tactical  Warfare,  Naval  Warfare,  Research  and 
Advanced  Technology  and  others.  The  Institute  for  Defense  Analyses  (IDA)  provides  unbiased  in-depth  answers  to 
those  problems  enabling  the  decision  makers  to  make  rational  judgements  and  decisions. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Detailed  topics  for  FY  1983  have  not  been  defined  at  this  time.  However,  the 
same  general  defense  areas  will  be  studied  with  emphasis  on  the  then  pressing  aspects  of  national  defense  and  U.S. 
military  posture  and  U.S.  NATO  Allies.  Topics  such  as  cruise  missile  survivability  in  the  light  of  Soviet  air 
defense  improvements;  air  defense  suppression  for  attack  of  targets  within  Soviet  Army  area;  and  system 
alternatives  for  air  interdiction  that  advancing  technology  could  make  available  for  the  1990s  will  be  examined. 
Other  study  areas  will  be  defined  as  the  FY  1983  approaches. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  funding  levels  of  these  studies  are  the  same  as  that  submitted  in 
the  FY  1982  Descriptive  Summary.  There  are  no  milestones  associated  with  this  program. 

E.  OTHER  APPROPRIATION  FUNDS:  None 


Title:  Technical  Studies 
Budget  Activity:  1.  Technology  Base 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #TS-1 
Program  Element:  #62101E 
DoD  Mission  Area:  530 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  studies  and  analyses  supported  in  this  program  element  are  performed  by 
the  Institute  for  Defense  Analyses  (IDA)  for  the  Office  of  the  Under  Secretary  of  Defense,  Research  and  Engineering 
(OUSDR&E)  and  its  component  elements.  The  studies  provide  assessments  of  the  feasibility  and  detailed  projections 
of  potential  technological  developments;  comparative  performance  and  cost  estimates  for  alternative  systems  to  meet 
specific  strategic  or  tactical  missions;  and  analyses  of  the  potential  output  from  various  technology  base  programs 
under  alternate  development  strategies,  keyed  to  long-term  mission  requirements.  Since  IDA  works  exclusively  for 
the  Office  of  the  Secretary  of  Defense  (OSD)  and  the  Joint  Chiefs  of  Staff  (JCS)  within  the  Department  of  Defense 
(DoD),  its  studies  are  free  from  real  or  apparent  influence  by  Service  or  industry  positions  or  advocacy.  As  a 
result,  IDA  is  granted  access  to  sensitive  or  proprietary  data  on  competing  systems,  which  might  otherwise  not  be 
made  available,  enabling  it  to  perform  studies  with  a  high  level  of  objectivity  and  thoroughness. 

G.  RELATED  ACTIVITIES:  The  work  performed  under  this  program  element  is  related  and  contributes  data  to  the  program 
management  activities  of  OUSDR&E.  Specific  offices  that  have  been  supported  include  those  of  the  Deputy  Under 
Secretaries,  Defense  Research  and  Engineering  (DUSDR&E)  for:  Command,  Control,  Communications  and  Intelligence; 
Acquisition  Policy;  Research  and  Advanced  Technology;  Tactical  Warfare  Programs;  Strategic  and  Space  Strategic  and 
Theather  Nuclear  Forces  Systems,  and  Atomic  Energy. 

H.  WORK  PERFORMED  BY:  This  research  is  performed  by  the  Institute  for  Defense  Analyses,  Arlington,  Virginia  (FCRC 
100Z). 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  IDA  continued  work  related  to  tactical  air  and  ground  warfare  systems, 
communications  related  to  strategic  systems,  some  technology-base  issues,  and  diverse  other  topics  related  to 
strategic  warfare,  naval  warfare,  and  and  some  major  Defense  Program  management  issues.  In  the  area  of  tactical 
air  warfare  systems,  IDA  reviewed  the  relationship  between  Service  air  defense  suppression  programs  and  the 
expected  capability  of  Soviet  tactical  air  defenses,  to  ascertain  whether  the  programs  are  consistent  with  the 
defense  capabilities  and  vulnerabilities.  Various  aspects  of  Advanced  Short  Range  Air-Air  Missile  guidance  systems 


Title:  OUSDR&E  Support 
Title:  Technical  Studies 
Budget  Activity:  1 .  Technology  Base 
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were  reviewed,  with  particular  attention  to  showing  OUSDRE  the  stature  of  European  infrared  sensor  and  guidance 
technology  in  relation  to  that  of  the  U.S.  This  work  has  been  designed  to  help  USDRE  manage  the  interchange  of 
technology  with  our  NATO  allies  under  the  Family  of  Weapons  program  and  pertinent  Memoranda  of  Understanding. 

A  major  effort  was  undertaken,  for  the  DUSD  (Tactical  Warfare  Programs),  to  compare  and  evaluate  the  large  set  of 
programs,  involving  various  aircraft,  air  and  ground-launched  missiles,  and  precision  target  acquisition  and  weapon 
guidance  subsystems,  designed  to  interdict  the  second  echelon  forces  of  attacking  Soviet  armies  in  the  European 
theater.  The  purpose  of  this  effort,  designated  the  Indirect  Fire  Support  Study,  is  to  provide  technical  data 
which  the  DUSD  (TWP)  needs  to  select  the  most  effective  and  workable  approaches  to  the  problem  from  among  the  great 
diversity  of  potentially  redundant  programs  in  this  complex  mission  area.  There  was  also  a  comparison,  for  the 
same  office,  of  the  relative  cost-effectiveness  of  ground-force  anti-tank  weapons  (including  armed  helicopters)  in 
existence  and  in  development. 

An  assessment  of  potential  means  to  defeat  the  Soviet  tactical  ballistic  missile  threat  against  airfields  and  other 
major  targets  in  Central  Europe,  including  the  possibilities  for  adapting  the  PARTIOT  air  defense  system  or 
acquiring  wholly  new  systems  for  the  purpose,  was  undertaken  for  the  Principal  Deputy  USDRE. 

A  review  was  performed  for  the  DUSD  (C^I),  of  NATO  plans,  organization,  policies,  and  procedures  pertaining  to  the 
allocation  and  utilization  of  radio  frequencies  in  peace  and  wartime;  the  results  of  this  work  are  proving  useful 
to  DoD  and  other  U.S.  federal  agencies  in  NATO  radio  frequency  coordination  negotiations. 

IDA  also  continued  work  on  issues  related  to  the  security  (non-detectability)  of  the  U.S.  SSBN  force,  and 
assessments  of  the  survivability  of  U.S.  strategic  cruise  missiles,  based  on  the  DoD  live-firing  tests  using  U.S. 
air  defense  systems. 

An  effort  was  initiated  to  define  the  characteristics  of  future  EHF  military  communications  satellite  systems  to 
provide  jamming-resistant  communications,  with  particular  applicability  and  concern  for  communications  in  strategic 
warfare  situations. 
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IDA  also  analyized  how  the  new  long-range  theater  nuclear  forces  planned  for  deployment  in  Europe  could  be  related, 
in  political/military  terms,  to  the  overall  U.S.  force  structure  including  other  tactical  as  well  as  strategic 
nuclear  forces,  and  continued  long-ongoing  assessments  of  the  RAD  and  acquisition  balance  between  the  U.S.  and 
USSR.  In  addition,  there  was  a  detailed  review  and  risk  asessment  of  sensors  and  sensor  technology  that  could  be 
used  to  monitor  compliance  with  a  Comprehensive  Test  Ban  Treaty. 

In  areas  related  to  the  technology  base  (including  basic  and  applied  research  toward  new  Defense  capabilities),  IDA 
examined  possibilities  and  limitations  in  the  use  of  millimeter-wave  radar  to  supply  target  acquisition  information 
in  adverse  weather;  assessed  the  suitability  of  Synthetic  Aperture  Radar  for  guiding  small  tactical  missiles; 
assessed  the  status  of  infrared  search  and  track  technologies;  and  prepared  a  report,  widely  disseminated  through 
DoD,  on  how  conaideraton  of  adverse  weather  effects  on  guidance  subsystems  should  be  incorporated  in  the  major 
systems  acquisition  process. 

Two  tasks  were  undertaken  in  relation  to  the  Very  High  Speed  Integrated  Circuit  (VHSIC)  program;  a  contribution  to 
software  development  for  a  standard  Hardware  Description  Language  (HDD  to  be  used  in  the  design  of  VHSIC  chips; 
and  a  review  of  signal  processing  requirements  for  VHSIC  application  to  automatic  target  recognition. 

A  study  report  was  prepared  recommending  improvements  in  the  DoD/DARPA  materials  and  structures  RAD  planning 
process . 

Foreign  (Western  world)  capabilities  in  composite  materials  were  reviewed  and  compared  with  those  of  the  U.S.  for 
application  to  government  planning  and  negotiations  re  ated  to  export  control  of  militarily  critical  technologies 
(under  the  Export  Administration  Act  of  1979). 

A  special  area  of  concern  in  FY  1981  was  a  comparison  of  the  efficacy  and  cost  of  maintenance  training  using  actual 
equipment  or  equipment  simulators. 

IDA  also  completed  a  major  study  of  the  DoD's  requirements  for  strategic  and  critical  materials,  and  the 
relationship  of  these  requirements  to  national  critical  and  strategic  material  utilization,  stockpiling,  and 
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management  capabilities  under  the  law.  The  DoD  used  the  results  of  this  study  in  its  report  to  Congress  as 
required  by  the  National  Materials  and  Minerals  Policy,  Research  and  Development  Act  (P.L.  96-479). 

A  study  was  also  undertaken  to  help  calculate  defense  industrial  requirements  for  accommodating  a  major  force 
expansion;  the  FY  1981  work  developed  a  mobilization  planning  model  that  is  being  used  by  the  USDRE  Office  of 
Acquisition  Management  in  planning  studies  related  to  industrial  mobilization. 

Finally,  funds  in  this  line  item  supported  a  study  of  the  relationship  between  indicators  of  technical  complexity 
of  selected  Defense  systems  and  materiel  readiness  of  aircraft,  helicopters,  and  avionic  subsystems.  This  study 
made  a  major  contribution  to  the  work  of  the  Defense  Science  Board  Task  Force  on  Readiness  during  the  Summer  of 
1981. 

2.  FY  1982  Program  and  FY  1983/84  Planned  Programs:  Several  of  the  above  efforts  will  continue  in  FY  1982.  This 
includes  the  technology-base  work  in  the  areas  of  electro-optical  and  millimeter-wave  guidance,  and  standard  HDL 
and  interoperability  standards  for  VHSIC  chips.  An  effort  is  being  undertaken  to  examine  the  potential  of  new 
anti-armor  technologies.  Methods  are  being  sought  for  estimating  the  cost  and  effectiveness  of  training  equipment 
and  procedures  before  they  are  implemented  in  training  programs.  Work  is  continuing  in  the  areas  of  EHF  satellite 
communications,  SSBN  security,  cruise  missile  survivability,  the  role  of  the  theater  nuclear  forces,  and  assessment 
of  the  U.S.  and  Soviet  research,  development,  and  acquisition  balance  with  particular  attention  to  army  systems. 

Work  is  also  continuing  on  the  topics  of  industrial  mobilization  and  materiel  readiness,  and  attention  will  be 
given  to  production  rate  effects  on  costs  of  selected  Army  systems.  The  major  effort  in  the  area  of  indirect  fire 
support,  described  above,  also  continues.  Earlier  work  on  critical  materials  is  being  be  extended  in  more  detail 
and  in  particular  will  examine  the  substitutability  of  materials  in  such  areas  as  aircraft  propulsion  and 
structures.  Other,  newly  defined,  problems  and  study  areas  will  be  determined  by  the  Office  of  the  Undersecretary 
of  Defense  for  Research  and  Engineering.  In  general,  these  studies  are  designed  to  yield  results  of  assistance  to 
the  using  office  of  OUSDRE  as  closely  as  possible  to  the  time  when  the  issues  arise. 

The  FY  1983  work  is  expected  to  continue  technical  studies  for  the  offices  of  the  Deputy  Undersecretaries  for 
Research  and  Advanced  Technology,  Tactical  Warfare  Programs,  Strategic  and  Theater  Nuclear  Forces,  Acquisition 
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Management,  and  the  Assistant  for  Assessment,  As  indicated  above,  the  program  will  be  based  on  important  current 
issues,  defined  at  the  time  the  FY  1983  appropriation  becomes  available. 

3.  Program  to  Completion:  This  is  a  continuing  program. 

4.  Milestones:  The  varied  studies  defined  by  the  task  orders  issued  will  generally  be  completed  in  approximately 
12  months. 

5.  Resources:  ($  in  Thousands) 


Project  Title 
OUSDR&E  Support 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

$  3,145  $  3,000  $  3,300  $  3,600 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Title:  Strategic  Technology 
Budget  Act  ‘ f' y :  1.  Technology  Base 


A.  RESOURCES:  ($  in  Thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Costs 

TOTAL 

FOR  PROGRAM  ELEMENT 

$125,354 

$148,631 

$151,900 

$160,000 

Continuing 

N/A 

ST-1 

Advanced  Strategic  Concepts  & 
Strategic  Technical  Analysis 

2,871 

2,778 

3,100 

3,600 

Continuing 

N/A 

ST-2 

Space  Surveillance  &  Advanced 
Optics 

18,953 

16,315 

20,500 

21,000 

Continuing 

N/A 

ST- 3 

High  Energy  Laser  Technology 

23,063 

46,557 

44,700 

59,800 

Continuing 

N/A 

ST-4 

Strategic  Deterrent 

3,933 

7,767 

9,500 

20,500 

Continuing 

N/A 

ST-5 

Strategic  Delivery  Vehicles 

33,162 

30,650 

27,200 

31,800 

Continuing 

N/A 

ST-6 

Warning  Technology 

8,624 

8,998 

7,600 

10,300 

Continuing 

N/A 

ST-7 

Special  Applications  Technology 

2,954 

2,966 

5,300 

7,500 

Continuing 

N/A 

ST-8 

Space  Object  Identification 

4,453 

4,400 

2,800 

3,500 

Continuing 

N/A 

ST-9 

Submarine  Laser  Communication 

27,341 

28,200 

31,200 

-0-* 

-0- 

95,049 

*  Project  ST-9  transfers  to  PE62711E  in  FY  1984. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  62301E 
DoD  Mission  Area:  530 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  element  funds  a  comprehensive  research  and  development  program 
directed  toward  the  development  and  application  of  advanced  technologies  associated  with  advanced  strategic  system 
concepts;  electropt ical  sensors;  laser  devices;  ballistic  missile  defense;  strategic  delivery  vehicles;  space 
surveillance  systems  and  multimission  radar  concepts;  post  attack  communication  system;  multi-application 
spaceborne  signal  processor;  space  object  identification;  and  submarine  communication. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  Advanced  Strategic  Concepts  Technology  and  Strategic  Technical  Analysis 

program  provides  the  initial  theoretical  analysis  needed  to  define  advanced  strategic  concepts,  to  assess  their 
general  utility,  and  to  establish  criteria  to  judge  the  impact  of  technology  advances  on  strategic  options.  The 
Space  Surveillance  and  Advanced  Optics,  and  the  Warning  Technology  programs  are  providing  the  technologies  for  new 
space  surveillance  systems  that  decrease  warning  time,  provide  attack  character izat ions ,  and  permit  new 

options  for  strategic  defensive  and  offensive  force  management.  The  High  Energy  Laser  Program  is  developing  the 
technology  base  for 

.  Efforts  are  underway  for  both  near-term 

.  The  Strategic  Deterrent  program  develops  technology  for  a  range 
of  defense  techniques  that  could  nullify  the  massive  Soviet  offensive  weapons  inventory.  Areas  of  concern  include 

options,  survivability  applications  for  space  systems,  technology  for 
ballistic  weapons,  and  a  weapon  to 

at  long  ranges  using  ballistic  weapons  technology.  The  Strategic 
Delivery  Vehicles  program  is  developing  and  demonstrating  the  technologies  necessary  to  maintain  and  improve  the 
survivability  and  effectiveness  of  strategic  and  tactical  manned  and  unmanned  airborne  delivery  systems.  The 
Special  Applications  Technology  program  is  developing  advanced  signal  processing  capabilities  and  options  for 
strategic  communicat ions.  The  Space  Object  Identification  program  is  demonstrating  an  optics  technique 

that  will  provide  space  objects  from  a  ground  based  telescope  and  is 

investigating  the  feasibility  of  full-time  based  on  the  optics  and  detector  array  technologies 

being  developed  in  the  Space  Surveillance  and  Advanced  Optics  program.  The  Submarine  Laser  Communications  program 
is  investigating  systems  concepts  and  advancing  device  and  optics  technology  for  communication  to  submarines  at 
operating  depths  using  laser  beams  from  a  satellite  in  the  blue/green  spectrum. 


Title:  Strategic  Technology 
Budget  Activity:  1 .  Technology  Base 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  62301E  Title:  Strategic  Technology 

DoD  Mission  Area:  330  Budget  Activity:  1.  Technology  Base 


D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  Advanced  Strategic  Concepts  &  Strategic  Technical  Analysis 

project  reflects  a  funding  increase  of  $1,778  in  FY  1982  and  $500  in  FY  1983  due  to  increased  emphasis  on  exploring 
viable  new  strategic  technology  initiatives.  The  Space  Surveillance  &  Advanced  Optics  funding  decrease  ($185)  in 
FY  1982  reflects  minor  funding  realignment  while  the  FY  1983  funding  increase  of  $8,300  reflects  enhanced  funding 
for  DARPA's  share  of  the  DARPA/USAF  Joint  Technology  Program  for  Missile  Surveillance.  Increased  funding  in  the 
High  Energy  Laser  Technology  Project  in  FY  1982  ($7,957)  and  FY  1983  ($6,900)  reflects  expansion  of  efforts  to 
reduce  technical  uncertainties  in  critical  areas  associated  with  Space-Based  Lasers.  These  funds  will  be  used  to 
address  issues,  as  well  as  advanced  laser  technologies.  The  Strategic 

Deterrent  project  funding  increase  ($225)  in  FY  1982  represents  a  minor  program  realignment,  while  the  decrease  of 
$1,400  in  FY  1983  reflects  adjustment  of  priorities  with  other  projects.  The  Strategic  Delivery  Vehicles  Project 
funding  for  FY  1982  decreased  $7.0  million  due  to  a  decrease  associated  with  the  Cruise  Missile  Detection 
Technology  Program  field  instrumentation  equipment.  In  FY  1983,  the  $17.2  million  reduction  in  funding  resulted 
from  the  transfer  of  advanced  cruise  missile  efforts  to  the  USAF.  The  Warning  Technology  project  increases  by  $798 
in  FY  1982  and  by  $1,300  in  FY  1983,  due  to  initiation  of  the  HI-CAMP  II  sensor  development  to  support  the  TEAL 
RUBY  Space  Experiment.  The  Special  Applications  Technology  project  funding  decreases  of  $4,066  in  FY  1982  and  $800 
in  FY  1983  reflect  readjustment  of  program  funding  priorities.  The  Space  Object  Identification  funding  increases 
by  $1,800  in  FY  1982  and  $700  in  FY  1983  to  complete  installation  and  on-site  testing  of  the  Compensated  Imaging 
System  at  the  ARPA  Maui  Optical  Station  (AMOS).  Increased  funding  in  FY  1982  of  $8.0  million  for  the  Submarine 
Laser  Communication  (SLC)  program  reflects  a  Congress ional ly  directed  increase  in  the  project  to  accelerate 
development  of  tactical  airborne  SLC,  and  tactical  and  strategic  satellite  SLC  capabilities. 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  None. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-1 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Project  objectives  are  to  identify  and  thoroughly  evaluate  advanced  strategic 
system  concepts  and  system  technologies  in  order  to  define  critical  technological  issues  and  establish  priorities 
for  future  strategic  technology  developments.  The  project  deals  directly  with  theoretical  analyses  and 
experimental  efforts  which  are:  to  provide  a  basis  for  defining  and  evaluating  the  implications  of  technology  on 
future  weapons  system  designs  and  capabilities;  to  develop  new  initiatives  that  could  significantly  alter  military 
effectiveness;  to  assess  the  implications  of  new  technology  on  strategic  policy  and  conversely  the  technological 
implications  of  new  strategic  policy;  and  to  support  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and 
Engineering  in  establishing  feasibility  and  priorities  on  present  and  proposed  R&D  programs  and  to  technically 
evaluate  the  technological  and  capability  implications  of  various  treaty  provisions.  This  project  through  its 
Advanced  Strategic  Analysis  Task  provides  basic  analytical  feasibility  for  new  strategic  technology  programs  both 
within  DARPA  and  for  OUSDR&E,  while  the  New  Initiatives  effort  provides  seed  funding  for  advanced  strategic 
concepts  and  technology  through  both  analysis  and  experiment. 

G.  RELATED  ACTIVITIES:  The  program  relates  directly  to  programs  of  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering,  the  Air  Force  Aeronautical  Systems  Division,  the  Army  Ballistic  Missile  Defense  Advanced 
Technology  Center,  the  Air  Force  Space  Division,  the  Air  Force  Rome  Air  Development  Center,  the  Naval  Ocean  Systems 
Center,  and  the  Naval  Electronic  Systems  Center. 

H.  WORK  PERFORMED  BY:  About  ninety  percent  of  the  project  efforts  are  conducted  by  industry.  The  major  contractors 
are:  General  Research  Corporation,  Santa  Barbara,  California;  Lockheed  Missiles  and  Space  Company,  Palo  Alto, 
California;  Toyon  Research,  Santa  Barbara  California;  Rockwell  International,  Seal  Beach,  California;  The  Rand 
Corporation,  Santa  Monica,  California;  Boeing  Aircraft  Company,  Seattle,  Washington;  Grumman  Aerospace  Corporation, 
Bethpage,  New  York;  Boos  Allen  &  Hamilton,  Incorporated,  Bethesda,  Maryland;  System  Planning  Corporation, 

Arlington,  Virginia;  and  Vought  Corporation,  Dallas,  Texas.  The  Office  of  Naval  Research,  Washington,  D.C.; 
Massachusetts  Institute  of  Technology,  Boston,  MA,  and  the  Naval  Research  Laboratory,  Washington,  D.C.  perform  the 
remaining  ten  percent  of  the  effort. 


Title:  Advanced  Strategic  Concepts  and  Strategic  Technical  Analysis 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


I. 


PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  fST-1 
Program  Element:  #6230 1 E 
DoD  Mission  Area:  530 


Title:  Advanced  Strategic  Concepts  and  Strategic  Technical  Analysis 
Title:  Strategic  Technology 
Budget  Activity:  1 .  Technology  Base 


1.  FY  1981  and  Prior  Accomplishments:  A  study  was  completed  to  determine  the  technology  issues  and  the  military 
payoff  for  the  use  of  a  vehicle.  Such  a  system  would  provide  a  single  stage  rocket  that  boosts  to 

to  the  target.  The  flight  path  may  allow  for  of  the 


enemy 

An  investigation  was  initiated  in  FY  1980  for  techniques  that  may  be  used  by  B-52's  for 

detecting  The  principle  threats  are  the 

A  technical  analysis  was  initiated  to  illuminate  the 

critical  issues  associated  with  future  decisions  on  the  development  and  acquisition  of  cruise  missile  carriers  and 
penetrating  aircraft  to  replace  the  B-52.  Determinations  have  oeen  made  in  this  program  of  the  costs  and  risks  for 
maintaining  the  B-52  as  a  cruise  missile  carrier  and  for  enhancing  its  survivability  to  the  threat;  whether 

the  U.S.  should  have  a  new  strategic  aircraft  and  its  characteristics;  and  techniques  for  enhancing  cruise  missile 
carrier  survivability  and  the  utility  of  new  armament  concepts  for  such  survivability.  A  portion  of  these 
activities  were  requested  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  to  provide 
technical  trade-offs  in  areas  that  have  "high  visibility”  or  are  approaching  a  major  decision  milestone.  The 
physical  security,  conmunications,  power  subsystem,  cost  and  technical  trade-off  issues  in  proposed  mobile  ICBM 
basing  concepts  were  investigated.  A  study  to  determine  the  penetration  capability  and  susceptability  to 
countermeasures  of  present  generation  air-launched  and  sea-launched  cruise  missiles  and  bombers  was  undertaken. 
Trade-off  analyses  were  made  on  the  technical  issues  and  alternatives  for  the  MX  multiple  aim-point  concepts,  MX 
missile  options,  other  MX  basing  options,  and  the  uses  of  a  conventional  strategic  ballistic  missile  submarine. 
Utility  and  configuration  analyses  were  conducted  for  the  C-X  transport.  A  study  was  concluded  of  the  potential  of 
to  protect  U.S.  satellites  from  enemy  antisatellite  attacks  using  It  was  also 

determined  that  it  is  feasible  to  introduce  payloads  in  order  to  disrupt  enemy 


2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  DARPA  is  searching  out  new  ideas  and  areas  requiring  new 
technology  initiatives  in  order  to  assure  that  the  appropriate  strategic  balance  is  maintained  and  has  increased 
the  funding  levels  in  FY  1982-1984  accordingly  to  attract  high  quality  ideas.  The  DARPA  strategic  technology  new 
initiatives  tasks  are  incorporated  in  this  project  for  FY  1982  and  subsequent.  Efforts  continue  from  last  fiscal 
year  (a)  to  define  technology  thrusts  that  must  be  initiated  to  support  the  command  and  control 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #ST-1  Title:  Advanced  Strategic  Concepts  and  Strategic  Technical  Analysis 

Program  Element:  #62301E  Title:  Strategic  Technology 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 

(b)  to  determine  jointly  with  Air  Force  whether  techniques  can  be  used 
for  a  low  cost  system  to  warn  of  a  submarine  launched,  cruise  missile  attack,  and  (c)  to  examine  a  technique  to 
autonomously  determine  the  position  of  US  satellites  that  exceeds  current  US  ground  based  capabilities.  The 
potential  is  being  examined  for  providing  a  survivable  communications  network  from  the  National  Command  Authorities 
to  operational  commanders  by  internetting  These  stations  already  have 

protection  against  electro-magnetic  pulses  generated  by  nuclear  burst.  The  technical  issues  involve  how  to 

and  how  to  simultaneously  maintain  the  fidelity  of  both  the 

Another  command,  control  and 

communications  concept  involves  use  of  antennas  for  emergency 

action  message  transmission  to  Naval  forces.  A  antenna  would  be  hoisted  by  an  aerostat  to  backup,  augment 

or  reconstitute  communication.  Key  technical  issue  is  to  design  an  antenna  that  minimizes 

in  various  atmospheric  environments.  Technical  requirements  and  technology  impacts  are  being 
assessed  for  concepts  to  The 

impact  would,  as  a  minimum, 

Use  of  is  also  being  examined 

for 

In  FY  1983,  efforts  will  be  continued  to  encourage  new  ideas  for  defensive/offensive  strategic  weapons  and  command, 
control  and  communications.  The  project  will  provide  for  the  rapid  assessment  c  '  ^h  payoff  technologies  that 
could  have  the  potential  of  changing  the  strategic  balance.  New  thrusts  for  L-.  strategic  technology  will 

emerge  from  this  project.  Support  will  continue  under  portions  of  this  projec :  '  e  Office  of  the  Under 

Secretary  of  Defense  for  Research  and  Engineering  in  evaluating  the  impacts  and  tech.  ogy  needs  for  survivability, 
endurance  and  effectiveness  of  strategic  weapons. 

The  FY  198A  objectives  will  be  identical  to  those  in  FY  1983. 

3.  Program  to  Completion:  The  research  and  analyses,  conducted  in  this  program  are  normally  completed  within  a 
one-to-two  year  period  at  which  time,  if  they  are  successful,  they  are  either  transitioned  to  the  Services  or  to 
new  DARPA  program  thrusts.  As  new  technology  is  developed,  or  as  new  concepts  arise  that  require  analyses  and 
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'roiect:  #ST-1  Title:  Advanced  Strategic  Concepts  and  Strategic  Technical  Analysis 

Program  Eb^t:  #62301E  Title:  Strategic  Technolo^ 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


exploration,  the  technical  analyses  and  evaluation  will  be  initiated  to  establish  the  required  feasibility  and 
technology  development. 

4.  Milestones:  Efforts  are  basically  in  the  category  of  analyses  or  short  experiments  and  do  not  have  major 
milestones. 


5.  Resources:  ($  in  Thousands) 


Proiect  Title 


Advanced  Strategic  Concepts  and 
Strategic  Technical  Analysis 


FY  1981  FY  1982 

Actual  Estimate 

2,871  2,778 


FY  1983  FY  1984 

Estimate  Estimate 

3,100  5,600 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #ST-2 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  is  developing  and  demonstrating  the  critical  elements  of  electo- 

optical  sensor  technology  necessary  to  maintain  the  current  advantageous  strategic  surveillance  position  held  by 
the  U.S.  in  the  face  of  an  evolving  Soviet  threat.  In  particular,  the  objectives  are;  (1)  to  maintain  launch 
warning  and  spacetrack  capability  against  the  potential  of  and  (2)  to  provide  the  ability  for 

spaceborne  surveillance  encompassing 

For  this  purpose;  advanced  infrared  sensor  technology  must  provide 

The  technology  being  developed 

and  demonstrated  by  the  High  Altitude  Large  Optics  (HALO)  program  to  achieve  these  objectives  is  the  high 
sensitivity  mosaic  staring  sensor  which  is  able  to 

background.  The  technology  base  developed  will  support  decisions  in  the  mid-1980's  on 
advai ced  infrared  surveillance  systems. 

G.  RELATED  ACTIVITIES:  The  project  is  directly  related  to  strategic  efforts  of  the  Army,  the  Air  Force  and  the  Navy. 
DARPA  has  the  responsibility  for  technical  data  interchange  with  the  Services  and  the  Defense  Agencies  involved 
with  strategic  infrared  technology  developments.  Within  DoD,  there  are  interrelations  with  the  Air  Force  Systems 
Command,  Aerospace  Defense  Command,  and  Strategic  Air  Command;  the  Army  Ballistic  Missile  Defense  Program  Office; 
the  Naval  Research  Laboratory,  the  Naval  Ocean  Systems  Center;  the  Naval  Air  Development  Center;  and  the  Office  of 
the  Under  Secretary  of  Defense  for  Research  and  Engineering.  A  transfer  of  the  HALO  technology  to  the  USAF  for 
advanced  missile  surveillance  is  planned  in  a  joint  technology  program  established  and  funded  by  the  USAF  and  DARPA 
to  support  a  mid-1980's  decision  for  an  Advanced  Warning  System. 

H.  WORK  PERFORMED  BY:  Ninety-eight  percent  of  the  efforts  under  this  project  are  performed  by  industry. 

Approximately  one  percent  is  performed  by  Federal  Contract  Research  Centers  (FCRCs).  Less  than  one  percent  is 
performed  by  universities.  Primary  contractors  are:  Rockwell  International,  Seal  Beach,  California;  Lockheed 
Missiles  and  Space  Company,  Sunnyvale,  California;  Hughes  Aircraft  Company,  Culver  City,  California;  Charles  Stark 
Draper  Laboratory,  Cambridge,  Massachusetts;  Honeywell,  Inc.,  Minneapolis,  Minnesota;  Magnavox  Government 
Industrial  Electronics  Company,  Mahwah,  New  Jersey;  Eastman  Kodak,  Rochester,  New  York;  and  ITEK  Corporation, 
Lexington,  Massachusetts.  The  FCRC  effort  is  performed  by  Aerospace  Corporation,  El  Segundo,  California. 
Polytechnic  Institute,  New  York,  New  York  is  the  university  contractor. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  »ST-2 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


I.  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  High  Altitude.  Large  Optics  (HALO)  program  has  continued  efforts  in  the 

development  of  technology  for  future  infrared  surveillance  sensors.  The  focal  plane  technology 

program  has  demonstrated  high  performance  element  arrays  of  mercury  cadmium  telluride  (HgCdTe)  photovoltaic 

infrared  detectors  with  charge-coupled  device  (CCD)  readout  suitable  for  missile 

surveillance  applications  with  cut-off  infrared  wavelength.  Average  detectivities  very  close  to  the 

maximum  theoretically  possible  have  been  demonstrated,  with  these  arrays.  Longer  wavelength,  broadband  HgCdTe 
detector  arrays  have  also  been  fabricated  which  meet  longer  range  program  goals  in  spectral  response,  operating 
temperature  and  electrical  characteristics  required  for  high  performance  with  CCD  signal  processing  and  readout.  A 

spectral  filter  concept  with  potential  for  nearly  transmission, 

and  with  passband  characteristics  suitable  for  a  number  of  missions  has  been  evaluated.  Development  of  components 
for  this  filter  was  begun.  A  programmable  brassboard  signal  processor  designed  to  emulate  the  critical  on-board 
signal  processing  hardware  functions  has  been  exercised  with  algorithms  to  demonstrate  background 

and  tracking  functions  using  raw  data  from  the  DARFA  HI-CAMP  measurements  program.  An 
optics  mirror  has  demonstrated  the  feasibility  of  using 

mirror  segments.  The  technology  has  been  extended  to  fabricate  two  mirror  segments  for  development  of 

advanced  aspheric  figuring  techniques  and  experiments.  A  intermediate  weight,  near-term 

fabrication  technology  suitable  for  monolithic  mirrors  up  to  about  has  also  been  demonstrated.  A 

program  to  develop  a  prototype  Stirling  cyrorefrigerator  was  initiated. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  High  Altitude,  Large  Optics  program  has  been 

restructured  as  a  joint  infrared  technology  development  in  coordination  with  the  USAF  to  support  decisions  in  the 
1980's  on  next  generation  follow-on  surveillance  systems.  Focal  plane  technology  development  is  continuing  in 
mercury  cadmium  telluride  detector  arrays  to  extend  long  wavelength  response  and  to  increase  the  dynamic  range  of 
readout  devices.  A  element  mosiac  detector  array  with  response  to  at  least  operating  at  a 

temperature  no  lower  than  will  be  demonstrated.  Development  of  detector  material  technology  to  extend 

the  as  far  as  will  continue.  Development  of  alternative  spectral 

filters  suitable  for  the  Advanced  Warning  System  (AHS)  program  will  be  initiated.  The  brassboard  signal  processor 
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will  be  used  to  develop  and  demonstrate  and  target  track  functions  for 

realistic  AHS  senarios  in  conjunction  with  a  mosaic  focal  plane  array.  Critical  signal  processing  component 
requirements  to  meet  on-board  reliability  and  endurance  will  be  finalized  and  the  additional  efforts  necessary  to 
meet  these  requirements  will  be  initiated.  These  will  be  coordinated  with  other  similar  efforts  at  DARPA,  the 
Services  and  other  Defense  Agencies.  Advanced  optics  technology  development  continues  with  the  completion  of 
spherical  figuring  of  a  second  mirror  segment  and  of  both  segments.  Development  of 

a  prototype  Stirling  cycle  cryorefrigerator  will  continue.  Feasibility  of  two  advanced  non-convent ional 
cryorefrigerator  concepts  will  be  investigated.  In  FY  1983,  the  HALO  focal  plane  technology  program  will  fabricate 
and  demonstrate  mercury  cadmium  telluride  mosaic  arrays  suitable  for  surveillance  and  initiate  a  two- 

year  producibility  demonstration  of  the  arrays.  Promising  new  spectral  filter  efforts  to  develop  concepts 

compatible  with  a  mosaic  sensor  concept  will  be  demonstrated.  The  mirror 

segments  will  be  mounted  and  tested  as  an  optically,  structurally  integrated  experiment.  This  will  be  the  first 
step  to  demonstrate  the  optical  and  structural  requirements  for  a  telescope  mirror.  This  will  complete 

the  HALO  optics  program  as  presently  planned  and  budgeted.  The  funding  resources  have  been  increased  in  FY  1983 
and  FY  1984  to  support  accelerated  development  and  producibility  demonstrations  for  the  USAF/DARPA  joint  technology 
program.  In  FY  1984,  performance  demonstrations  of  all  key  focal  plane  technologies  required  for  an  advanced 
missile  surveillance  sensor  will  be  completed  and  producibility  demonstrations  of  critical  components  will 
continue.  Demonstration  of  space  structures  for  large  optical  sensors  will  be  completed.  A 

prototype  Stirling-cycle  cyroref rigerator  will  be  demonstrated. 

3.  Program  to  Completion:  The  High  Altitude  Large  Optics  program  will  transfer  mature  technologies  to  the  USAF 

Advanced  Warning  System  in  Development  of  technology  to  further  improve  and  extend  infrared  surveillance 

capabilities  will  continue  through 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 

High  Altitude,  Large  Optics  (HALO) 
o  Optics  Technology 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Early  FY  1981 


Early  FY  1982 


Early  FY  1982  Finish  thermal  test  of 
glass/composite  mirror. 


Grinding/polishing  delays  and  budgetary 
constraints. 


Mid  FY  1982  Complete  tests  of 

spherical  mirror  segments. 


New  Milestone 


Early  FY  1989  Achieve  successful  demonstration  Budgetary  constraints, 
by  deployment  of  a  scale  model  of 
the  lightweight, 

optical  system  technology 


o  Focal  Plane  Technology 

Mid  FY  1982  Late  FY  1982  Demonstrate  element  long-  Budgetary  constraints. 

wavelength  intrinsic  focal  plane 
arrays  with 


Mid  FY  1983 


Hid  FY  1983 


Demonstrate  intrinsic 

focal  plane  modules  with 
filter  and  signal  processor. 


No  Change. 
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Last  Year's  Current  Explanation  of  Changes  from  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1983  Demonstrate  high  throughput  New  Milestone, 

spectral  filter. 

Mid  FY  1985  Complete  producibility  demonstra-  New  Milestone, 
tion  of  element  arrays 

for  joint  USAF/DARPA  technology 
program. 

o  Cryorefrigerator 

Early  FY  1984  Demonstrate  prototype  Stirling  New  Milestone 
cycle  high-efficiency,  long-life 
cryogenic  refrigerator. 

5.  Resources:  ($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 

Space  Surveillance  and  Advanced  Optics  18,953  16,315  20,500  21,000 


Title:  Space  Surveillance  and  Advanced  Optics 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-3  Title:  High  Energy  Laser  Technology 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  High  Energy  Laser  Technology  project  is  comprised  of  the  following 

programs:  High  Power  Visible  Lasers;  Acquisition  Tracking  and  Pointing;  High  Power  Chemical  Lasers;  and  Laser 
Optics.  The  objectives  of  this  project  are  to  develop  the  basic  technologies  for  improving  laser  device 
efficiency,  as  well  as  to  support  advances  in  laser  optical  components  and  ultra-precise  beam  pointing.  The  laser 
device  technology  efforts  are  concentrated  in  two  areas: 


G.  RELATED  ACTIVITIES:  This  project  provides  the  supporting  technology  for  the  major  demonstration  experiments  in  PE 
#627llE  (Experimental  Evaluation  of  Major  Innovative  Technologies),  Project  Numbers  EE-7,  EE-8,  and  EE-12.  These 
three  efforts  form  the  DARPA  thrust  in  space  defense  and  constitute 

Coordination  of  this  DARPA  project  with  on-going  High  Energy  Laser  activities  in  the 
Departments  of  the  Army,  Navy  and  Air  Force  is  maintained  through  periodic  reviews  with  the  Director,  Directed 
Energy  Programs,  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering. 

H.  WORK  PERFORMED  BY :  69Z  of  the  program  is  performed  by  industrial  contractors,  131  by  National  Laboratories,  12Z  by 

Federal  Contract  Research  Centers,  4Z  by  Government  in-house  laboratories,  and  2Z  by  universities.  Major 
industrial  contractors  include:  AVCO  Everett  Research  Laboratories,  Everett,  Massachusetts;  Bell  Aerospace 
Corporation,  Buffalo,  New  York;  Hughes  Aircraft  Company,  Culver  City,  California;  Martin  Marietta  Aerospace, 

Denver,  Colorado;  Rocketdyne  Division  of  Rockwell  International,  Canoga  Park,  California;  TRW,  Los  Angeles, 
California;  National  Laboratories  (Lawrence  Livermore  National  Laboratory,  Livermore,  California;  and  Los  Alamos 
Scientific  laboratories,  Los  Alamos,  New  Mexico).  Federal  Contract  Research  Centers  include  the  Aerospace 
Corporation,  Los  Angeles,  California;  and  MIT  Lincoln  Laboratory,  Lexington,  Massachusetts.  Government  in-house 
activities  are  being  funded  at  the  Naval  Research  Laboratory,  Washington,  D.C.;  and  the  Naval  Surface  Weapons 
Center,  Silver  Spring,  Maryland.  Universities  contributing  to  the  program  include  Stanford  University  and  the 
University  of  Arizona. 
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I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Visible  Laser  Technology  (Short  Wavelength  Lasers)  -  In  FY  1978, 


Acquisition,  Tracking  and  Pointing  (ATP)  Technology:  In  this  program,  lie 


During  1980,  the  acquisition  and  tracking  technolog;  base 
included  the  evaluation  of  a  technique  for  rapid  acquisition  and  tracking 

Studies  conducted  in  FY  1980  showed  that  techniques  can 

substantially  increase  the  lethality  of  laser  weapon  systems. 

In  FY  1981,  the  following  actions  were  accomplished:  analysis  of  handover  requirements  for 


High  Power  Chemical  Laser  Technology  -  Substantial  progress  has  been  made  in  FY  1979  and  FY  1980  toward 
establishing  the  technology  base  for  a  Test  results  obtained  on 

scaled  nozzle  arrays  have  verified  that  the  high  fuel  efficiency  performance  data  obtained  previously  with  subscale 
nozzle  arrays  indeed  apply  to  high-power  laser  devices.  In  addition,  unconventional 
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In  FY  1981  laboratory  testing  of  higher  order  mode  and  was  completed 

and  physical  optics  models  of  annular  resonator  performance  were  validated.  In  addition,  detailed  diagnostic 
measurements  of  a  were  performed  to  provide  data  to  validate  laser  performance  models 

and  to  verify  the  scalability  of  gain-medium/resonator  interactions  to  the  levels. 

Laser  Optics:  -  Space  optical  components  and  structures  have  advanced  rapidly  with  the  completion  (FY  1978)  of 
design  studies,  theoretical  modeling,  and  structural  control  development  for 

The  conceptual  design  was  completed  (FY  1979)  for  a  diamond  tool  turning  machine  to 
fabricate  large  laser  resonator  optics  with  the  precision  required  for  advanced  high  power  devices.  A 

was  also  established  for  large  lightweight  laser  mirrors.  In  FY  1980,  a  computer  model  of  a 

was  developed,  the  final  design  of  the  Large  Optics  Diamond 

Turning  Machine  was  initiated,  and  the  design  of  a 


The  FY  1981  program  provided  the  assessment  of  a  new  imaging  tracker  and  completion  of  the 

The  development  of  proceeded 

through  the  Conceptual  Design  Review  (CDR)  stage  into  the  fabrication  of  prototypes.  The  Large  Optics  Diamond 
Turning  Machine  program  (LODTM)  completed  the  design  of  the  machine  and  started  construction  of  the  building  to 
house  the  machine. 

Laser/Surface  Interactions:  This  program  was  initiated  in  FY  1979  to  provide  predictive  models  to  describe  the 
interaction  of  laser  radiation  with  solid  materials.  It  forms  the  basis  for  estimating  the  laser  energy  required 
to  damage  a  target.  Efforts  addressed 

Models  describing  the  were  developed  in  FY  1979  and  were  validated  by 

experimental  data  in  FY  1980.  Similar  results  for  were  obtained  in  FY  1980  and  FY  1981.  In  addition, 

the  phenomenology  governing  was  identified,  and  a  preliminary 

evaluation  of  was  conducted.  For 
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2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Visible  Lasers  -  The 

in  support  of  the  Submarine  Laser 

Communications  program.  A  program  to  demonstrate  the  integration 

of  all  of  the  required  technologies  at  will  be  initiated  with  two  competitive  design 

contracts.  Work  will  begin  on  operating  the  The 

feasibility  of  the  of  the  modification  will  be  demonstrated  by  FY  1983.  Subsequent  to  this 

effort,  an  average  power  upgrade  will  be  initiated  beginning  in  FY  1984.  Free  electron  laser  experiments  which 
determine  the  feasibility  of  high  efficiency  operation  will  be  completed  and  accelerator  modifications  will  begin 
for  operation  in  the  visible  spectrum  in  FY  1983.  Laboratory  experiments  to  develop  the  atmospheric  turbulence 
correction  necessary  for  ground  based  short  wavelength  laser  for  anti-satellite  (ASAT)  will  be  initiated.  In  FY 
1983,  technology  development  for  the  space  relay  mirror,  used  in  conjunction  with  a  high  power  ground-based  visible 
laser  will  be  initiated  with  emphasis  on  long  range  tracking,  precision  pointing  and  The 

for  the  first 

demonstration  of  the  integration  of  all  technologies  for  high  average  power,  near  diffraction  limited  operation. 

The  output  will  be  converted  to  the  blue-green  in  FY  1985  for  the  Submarine  Laser  Communications  program.  Free 
electron  laser  experiments  to  demonstrate  amplifier  efficiencies  of  at  least  in  the  visible  spectrum 

and  to  demonstrate  oscillator  efficiencies  in  excess  of  is  scheduled,  using  energy  recovery  techniques  for 

completion  in  FY  1984.  Component  development  to  demonstrate  the  for  the  space 

relay  mirror  will  be  underway. 

Acquisition  Tracking  and  Pointing  (ATP):  Activities  in  FY  1982  will  continue  in  advanced  ATP  technologies  to 
ensure  the  development  of  improved  subsystem  elements  for  space  applications.  Also,  additional  brassboard 
activities  will  be  initiated  to  continue  the  development  of  precise,  rapid  retargeting  capabilities.  The 
development  of  advanced  inertial  stablization  techniques  capable  of  performance  levels  exceeding 

will  be  initiated.  In  FY  1983  testing  of  an  advanced  inertial  reference  system  brassboard  will  be  conducted.  Fire 
control  techniques  for  will  be  developed.  Scalable  beam 

stablization  techniques  will  be  validated.  Fire  control  techniques  for 

will  be  developed.  The  use  of  NASA/AF-STP  "Get-Away-Special"  flights  as  a  low  cost  zero-G  test  platform  will  be 
investigated.  In  FY  1984,  simulator  tests  of  acquisition  and  tracking  subsystems  will  be  performed  including  the 
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surveillance  interface.  Brassboard  tests  of  an  improved  pointer  with  rapid  retargeting  capability  will  be 
conducted.  Acquisition,  tracking  and  pointing  concepts  appropriate  for 

concepts  will  be  identified  and  component  fabrication  initiated  to  establish  the  feasibility  of  beam  control  to 


High  Power  Chemical  Lasers:  In  FY  1982,  advanced  resonators  and  performance  models  for  chemical  lasers  are  being 
investigated  in  addition  to  completing  testing  of  new  annular  laser  resonator  concepts  on  C02  laser  test  beds. 

Gain  medium  and  resonator  performance  model  validation  are  underway  using  data  acquired  with  CO2  test  beds  and  with 
linear  chemical  lasers  in  FY  1981.  In  FY  1984  the  novel  resonator  development  for  chemical  lasers 

will  be  completed.  Advances  are  to  continue  in  improving  efficiency  and  fabricability  in  small  scale  nozzle  tests 
and  establishing  the  saturation  parameters  needed  to  predict  scaling  to 

Laser  Optics:  In  FY  1982,  the  second  round  of  development  of  optical  coatings  for  HEL  lasers  is  being  completed. 
Prototypes  of  new  high  performance  laser  mirrors  will  be  completed  and  analyses  of  beam  control  optics  will  be 
extended.  The  Large  Optics  Diamond  Turning  Machine  (LODTM)  building  will  be  completed  and  occupied;  the  machine 
will  be  Efforts  to  support  the  LODTM  (metrology,  metal  coatings,  and 

are  being  initiated.  In  FY  1983  analysis  and  modeling  efforts  will  concentrate  on  the  coupled  optical- 
structural  performance  of  the  LODE  equipment;  a  program  aimed  at  the  actual  measurement  of  vibration  inputs  on 
existing  HEL's  will  be  initiated.  Performance  and  thermal  distortion  teBts  will  be  completed  on  newly  developed 
silicon  mirrors.  The  LODTM  will  be 

High  power  tests  of  coatings  and  optical  components  will  be  completed  and,  based  on  the 
results  obtained,  new  developments  initiated.  In  FY  1984,  the  LODTM  will  be 

.  The  development  of  cooled  mirrors  will  be 

extended  to  an  improved,  optimized  design  to  support  LODE  and  ALPHA  requirements.  High  power  testing  of  newly 
developed  chemical  laser  optical  coatings  will  be  completed  and  additional  development  requirements  defined. 
Technology  studies  of  the  techniques  required  for  precision  optical  coatings  on  optics  will  be  initiated. 

Laser/Surface  Interactions:  In  FY  1982,  subscale  testing  will  provide  data  on  the  coupling  of  repetitively  pulsed 

In  FY  1983  single-pulse  experiments 


gy 

r 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-3 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


Title:  High  Energy  Laser  Technology 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


will  be  conducted  in  the  range  to  broaden  the  range  of  validity  of  the  data  base  and  the 

associated  predictive  models.  For  CW  infrared  radiation,  subscale  simulations  with  and  large-scale 

tests  with  high  energy  lasers  will  be  initiated  to  determine  the  vulnerability  of 
Emphasis  will  be  placed  on  the  failure  modes  of  the 

in  order  to  determine  the  vulnerability  under  conditions  appropriate  for  Testing  will 

extend  into  FY  1983  after  which  the  feasibility  of  hardening  concepts  will  be  addressed. 

3.  Program  to  Completion:  Visible  Lasers  -  The  critical  elements  for  demonstrating  high  average  power 

Hardware  development  will  be  initiated  for  demonstration  of  and  technology 

development  for  Large  space-based  mirror  technology  and  optics  development 

for  atmospheric  turbulence  compensation  will  be  continued.  An  experiment  to  demonstrate  the  feasibility  of 
compensation  is  planned  for  The  elements  for  long  range  acquisition,  tracking  and  pointing  systems 

will  continue  to  be  developed  for  the  ground-based,  short  wavelength  laser  to  establish  the  feasibility  of 


Chemical  Lasers  -  This  portion  of  the  program  will  continue  technology  developments  to  establish  feasibility  of 

chemical  lasers  by  detailed  analysis  and  testing  of  suitable  components  and  resonator 
concepts.  It  will  also  demonstrate  the  feasibility  of  manufacturing  the  unique  annular  resonator  components  up  to 
in  diameter.  In  Laser  Optics,  large  space-based  mirrors  and  the  adaptive  beam  control  technologies  will 
be  developed  to  maintain  options  for  advanced  space  application  in  the  The  elements  required  for  advanced 

Acquisition  Tracking  and  Pointing  systems  will  continue  to  be  developed  for  both  in-space  chemical  laser  beams  and 
ground-based  short  wavelength  laser  beams  to  establish  feasibility  of  beam  control  with 
stability.  These  are  all  continuing  programs  forming  the  technology  base  for  more  advanced  experimental 
demonstration  programs.  In  Laser/Surface  Interactions,  attention  will  shift  from  the  vulnerability  and  hardening 
of  to  the  vulnerability  and  hardening  of  predictive  models 

based  upon  subscale  and  scaled  experiments  will  have  b^en  generated,  and  will  be  available  for  use  in  laser 
effectiveness  analyses. 
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4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year's 
Reported  Plan 

Mid  FY  1983 


Current 

Plan 

Mid  FY  1983 


Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Suamaries 

No  change. 


Early  FY  1982 


Early  FY  1984  Demonstrate  High  Efficiency  Free  Program  changed  to  demonstrate  performance 
Electron  Laser  as  an  oscillator. 


Validated  estimates  of  vulner- 
abilty  of 


New  milestone. 


Mid  FY  1983 


Late  FY  1983 


Reduced  Funding  Profile. 


Mid  FY  1984 


Restructured  program  to  demonstrate 
pulsed  power  before  committing  to 
modification. 


5.  Resources:  ($  in  Thousands) 
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Project  Title 

High  Energy  Laser  Technology 


FY  1981 
Actual 


23,063 


FY  1982 
Estimate 

46,557 


FY  1983 
Estimate 

44,700 


FY  1984 
Estimate 

59,800 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Strategic  Deterrent  Project  consists  of  three  main  activities  oriented 

toward  investigating  new  technical  approaches  to  offensive  and  defensive  weapons:  Unconventional  Defense 
Technology,  the  Ballistic  Intercept  Missile,  and  Strategic  Weapons  Technology.  An  effort  toward  development  of 
Advanced  Strategic  Submersible  Technology  was  a  part  of  this  program  thru  FY  1980.  The  Unconventional  Defense 
Technology  efforts  are  structured  to  address:  (1)  Contribution  of  high  payoff  surveillance  techniques  to  defend 
agains.'  ;  (2)  Measures  to  increase  the  survivability  of  U.S.  Satellites;  (3) 

A  Space  Cruiser  for  ,  repair  of  U.S.  spacecraft  and  emergency  rescue 

operations;  and  (4)  ,  strategic  weapons  that  destroy  targets  by 

The  Ballistic  Intercept  Missile  is  directed  at  providing  a  ballistic  weapon  that  can  kill 

.  The  weapon  is  a 

system  with  to  the 

target.  The  .  The  Strategic  Weapons  Technology 

program  is  concentrating  on  two  areas:  (1)  Options  that  will  provide  for  strategic  weapons  after  they 

have  been  launched;  and  (2)  the  development  of  a  technique  for  suppression  of  so  that  strategic 

aircraft  can  achieve  in  shorter  time  and  can  increase  their  unrefueled  range. 

G.  RELATED  ACTIVITIES:  This  work  is  directly  related  to  programs  of  the  Army  Ballistic  Missile  Defense  Office,  the 
Air  Force  Space  Division,  the  Air  Force  Aeronautical  Systems  Division,  the  Air  Force  Ballistic  Missile  Office,  the 
Naval  Surface  Weapons  Center,  and  the  Naval  Undersea  Systems  Center. 

H.  WORK  PERFORMED  BY:  About  ninety  percent  of  the  effort  is  conducted  by  private  industry.  The  major  contractors 
are:  General  Dynamics,  San  Diego,  California;  General  Research  Corporation,  Santa  Barbara,  California;  Rand 
Corporation,  Santa  Monica,  California;  Analytic  Services  Company,  Arlington,  Virginia;  Hughes,  Fullerton, 
California;  Raytheon,  Lexington,  Massachusetts;  Stanford  Research  Institute,  Menlo  Park,  California;  Lockheed 
Missiles  and  Space  Company,  Palo  Alto,  California;  Rockwell  International,  Downey,  California;  and  Vehicle  Research 
Corporation,  South  Pasadena,  California.  The  remaining  ten  percent  is  conducted  by  the  Department  of  Energy  Sandia 
National  Laboratories,  Albuquerque,  New  Mexico,  and  the  Naval  Surface  Weapons  Center,  Dahlgren,  Virginia. 
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DoD  Mission  Area:  530 

1.  FY  1981  and  Prior  Accomplishments:  In  the  Unconventional  Defense  Technology  program,  several  efforts  matured 
to  the  point  that  they  were  transferred  to  other  areas  or  were  considered  complete.  An  analysis  was  completed  of 
the  concepts  for  a  to  relay  ground  or  space-based  to  support  missions  such  as: 

.  The  effort  showed  its  greatest  promise  in  submarine  laser  communications  and  is  described  in 
Project  ST-9.  Experiments  were  completed  involving  the  facility  at  Maui,  Hawaii  to  evaluate  the 

capability  of  algorithms  to  provide  highly  accurate 

.  Tests  against  a  demonstrated  that  the  technique  could  be  used  in  the 

.  That  technology  was  included  in  a  new  effort  —  the 
task.  This  task  was  initiated  to  examine  potential  contributions  of  DARPA  surveillance 
and  weapons  technology,  to  NATO  defense  against  .  Emphasis  is  on  the 

.  The  space  cruiser  program  was  initiated  to  define  a  single  man,  small  space  vehicle  to  perform 
missions  that  require  large  excursions  in  space.  The  Department  of  Energy's,  Sandia  National  Laboratory  was 
selected  for  cruiser  design  analysis,  wind  tunnel  testing,  etc  of  the  basic  vehicle  —  a  concept  using  a  Sandia 

vehicle  design.  Technology  issues  in  life  support,  guidance/avionics  and  propulsion  are  being 
examined.  A  joint  program  was  initiated  with  the  Air  Force  Ballistic  Missile  Office  for  the  Impactor  Technology 
Program.  This  effort  included  a  development;  and  continues  in  FY  1982  with 

additional  complementing  efforts.  A  joint  program  was  initiated  with  the  Worldwide  Military  Command  and  Control 
Systems  Engineer  to  define  the  options  for  providing  an  enduring,  space-based  missile  warning  system  that  will  be 
available  a  minimum  of  after  the  initiation  of  a  strategic  nuclear  war.  Also,  investigations  were 

started  on  applications  of  a  which  would  be  integrated  into  various  geosynchronous 

satellites  to  increase  their  survivability.  This  effort  was  begun  as  a  special  excursion  from  previous  work  to 
evaluate  on-orbit  defenders.  All  efforts  under  the  Advanced  Strategic  Submersibles  Technology  program  were 
terminated  in  FY  1980.  It  was  determined  that  further  DARPA  involvement  in  technology  developments  in  these  areas 
was  not  necessary.  The  Ballistic  Intercept  Missile  program  was  initiated  in  FY  1980.  During  this  period  three 
competitive  analyses  were  completed  which  identified  radically  different 

and  confirming  the  DARPA  objective  for  a  weapon 

.  In  FY  1981,  the  three  efforts  transitioned  into  a  competitive 

detailed  design  for  future  selection  of  the  optimum  configuration  for  hardware 
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development  and  test.  Efforts  were  started  to  reassess  overall  system  performance  through  simulations  as 
designs  matured. 

The  Strategic  Weapons  Technology  program  was  initiated  in  FY  1981  for  two  purposes:  (1)  To  evaluate  options  for 
strategic  weapons.  This  effort  focused  on  the  feasibility  of  combining  a  Minuteman  III  booster  and  a 

that  could 

;  (2)  To  evaluate  a  technique  for  the  elimination  of  on  supersonic  aircraft.  The 

effort  includes  theoretical  modeling  and  limited  wind  tunnel  tests. 

2.  FY  1982  Program  and  FY  1983/FY  1989  Planned  Programs:  In  FY  1982,  under  the  Unconventional  Defense  Technology 
program,  five  efforts  are  being  pursued.  The  Space  Cruiser  design  effort  will  be  completed  and  areas  requiring 
subsystems  technology  development  identified.  Surveillance  options  are  being  defined  for 

.  The  Impactor  Technology  Program  is  augmented  — jointly  with  the  Air 
Force  —  with  efforts  in:  total  system  definition;  developments  for  the 

assessments.  ground  tests 

of  will  commence.  Program  will  enter  into  the  limited  test  phase;  tests  will  be  conducted 

against  simulated  targets;  will  be  evaluated  for  survival  at 

and  systems  definition  efforts  will  be  continued. 

Under  the  FY  1982  Ballistic  Intercept  Missile  program,  the  three  detailed  designs  are  continued.  Total 

system  performance  is  being  determined  analytically  for  each  design.  Integration  issues  including 

interactions,  prime  power  supplies,  interfaces,  and  compatibility  with  the 

Navy's  Vertical  Launching  System  are  being  addressed.  An  independent,  government  led  team  is  established  to 
critically  assess  the  designs. 

For  the  Strategic  Weapons  Technology  program,  data  from  the  wind  tunnel  tests  and  analysis 

will  be  fed  into  a  performance  model.  Appraisals  will  be  made  on  overall  vehicle  performance.  Based  on  the 
results  of  these  tasks,  a  limited  decision  will  be  made  whether  to  conduct  further  design  evaluations  to  identify 
various  bomber  configurations  that  would  make  use  of  the  technique.  The  Strategic  assessment  is 

being  completed  and  additional  areas  for  refinement  are  being  identified. 
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In  FY  1983  under  Unconventional  Defense  Technology,  the  lijpactor  Technology  program  will  continue  with 

testing  as  well  as  total  system  design  assessments.  This  program 
will  transition  to  the  Air  Force  completely  in  F'<  1984.  The  results  of  the  Space  Cruiser  and 

efforts  will  transition  to  the  Air  Force  Space  Division  and  Army  Ballistic  Missile  Defense  Office 
respectively.  Limited  assessment  of  survivable  missile  surveillance  will  continue  in  FY  1983.  A  selection  will  be 
made  among  the  competing  designs  for  the  Ballistic  Intercept  Missile  and  efforts  begun  for  captive  flight 

testing  of  the  subsystem  by  the  end  of  FY  1985.  The  significant  funding  increase  from  FY  1983  to  1984  is 

principally  due  to  evolution  of  Ballistic  Intercept  Missile  efforts  to  hardware  design  and  fabrication  for  the 
captive  flight  test. 

3.  Program  to  Completion:  This  is  a  continuing  program.  The  Unconventional  Defense  Technology  efforts  will 
continue  to  explore  new  technologies  for  advanced  strategic  defensive  applications.  The  Ballistic  Intercept 
Missile  program  will  complete  the  development  of  techniques  and  captive  flight  testing.  A  series 

of  flight  test  demonstrations  will  be  considered  for  the  FY  1987  -  FY  1988  time  frame.  Efforts  in  Strategic 
Weapons  Technology  will  be  evaluated  for  further  technological  development. 


4.  Milestones: 

Last  Year's 
Reported  Plan 

Mid  FY  1981 


Late  FY  1982 


Current 

Plan 

Mid  FY  1983 


Mid  FY  1984 


Milestones 

Preliminary  design  review  for 
BIM  concept. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Sunmaries 

Revised  funding  priorities  within  the  USAF 
forced  program  restructuring. 


Transition  Impactor  Technology  to  New  Milestone. 
Air  Force. 


Early  FY  1985  Complete  integration. 

(for  captive  flight  testing) 


Limitations  on  funding. 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 


Mid  FY  1983 


Late  FY  1985  demonstration  completed. 

(for  captive  flight  tests) 


5.  Resources:  ($  in  Thousands) 


Title:  Strategic  Deterrent 
Title:  Strategic  Technology 
Budget  Activity:  1 .  Technology  Base 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Limitations  on  funding. 


Project  Title 
Strategic  Deterrent 


FY  1981  FY  1982 

Actual  Estimate 

3,933  7,767 


FY  1983 
Estimate 

9,500 


FY  1984 
Estimate 

20,500 
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DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  is  to  develop  technologies  appropriate  to 
improved  strategic  delivery  vehicles.  There  are  four  major  areas  currently  under  investigation.  The  Advanced 
Delivery  Systems  Program  is  investigating  unconventional  design  and  launch  modes  along  with  a  variety  of 
synergistic  subsystem  technologies  in  order  to  provide  substantial  increases  in  the  range-payload  product 
simultaneously  with  an  improved  penetration  capability.  The  Autonomous  Terminal  Homing  Program  is  developing  the 
precise  guidance  techniques  which  will  enable  the  effective  destruction  of  broad  classes  of  fixed,  high  value 
targets  with  non-nuclear  munitions  thereby  providing  the  National  Command  Authority  with  response  options  which  are 
alternatives  to  massive  nuclear  destruction.  Included  in  this  effort  is  an  optimal  flight  path  project  for 
allowing  the  vehicles  to  avoid  known  and  unknown  radar  threats  and  to  proceed  to  the  target  with  the  greatest 
possible  chance  of  survival.  The  Advanced  Cruise  Missile  Engine  Program  is  developing  a  high  payoff  engine  concept 
which  promises  a  potential  to  utilize  new  high  energy  fuels,  increased  thrust  and  a  reduction  in  fuel  consumption 
of  compared  to  the  current  cruise  misisle  (CM)  engine  (F-107)  thus  permitting  smaller  vehicles  to 

be  developed  or  more  payload-range  combination  for  advanced  mission  options.  Finally,  the 

Cruise  Missile  Detection  Technology  Program  is  investigating  the  observables  phenomenology  and  characterizing  and 
assessing  potential  CM  defense  technologies  in  order  to  provide  advanced  CM  technology  development  programs  with 
insight  into  methods  of  defeating  defenses,  and  to  provide  a  field  experimentation  capability  to  realistically 
evaluate  and  demonstrate  the  survivability  of  such  advanced  missiles. 

.  RELATED  ACTIVITIES:  The  Advanced  Delivery  System  is  directly  related  to  programs  managed  by  the  Joint  Cruise 

Missile  Project  Office,  and  by  the  Air  Force  Aeronautical  Systems  Division,  Deputy  for  Strategic  Systems  and  Deputy 
for  Development  Planning  (the  latter  serving  as  DARPA's  agent).  The  Autonomous  Terminal  Homing  effort  is  relate 
to  the  Army' 8  Pershing  II  developments  and  the  Air  Force's  Advanced  Ballistic  Reentry  Systems  (ABRES).  The 
Advanced  Cruise  Missile  Engine  activities  are  related  to  small  engine  activities  of  the  Army  Tank  and  Automotive 
R&D  Command,  the  Air  Force  Aero  Propulsion  Laboratory  at  (Wright-Patterson  AFB  serving  as  DARPA's  agent)  and  the 
Naval  Air  Propulsion  Center  (NAPC  Trenton,  NJ,  serving  as  a  DARPA  agent).  The  Cruise  Missile  Detection  Technology 
Program  (CMDT)  interfaces  with  the  Joint  Cruise  Missile  Project  Office,  the  Air  Force  Test  and  Evaluation  Center, 
the  Strategic  Air  Command,  the  air  defense  and  detection  activities  at  the  Army  Missile  R&D  Command,  the  Air  Force 
Avionics  Laboratory,  Rome  Air  Development  Center,  and  Electronic  Systems  Division  (which  serves  as  the  DARPA  agent 
for  the  CMDT  Program) . 
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H.  WORK  PERFORMED  BY:  Industry  provides  982  and  government  in-house  22  of  this  project  effort.  The  industrial 
contractors  are:  Vought  Corporation,  Dallas,  Texas;  Convair  Division  of  General  Dynamics,  San  Diego,  California; 
Air  Research  Manufacturing  Company,  Phoenix,  Arizona;  Honeywell  Electro-Optics  Center,  Lexington,  Massachusetts; 
Raytheon  Corporation,  Sudbury,  Massachusetts;  SCIPAR  Corporation,  Buffalo,  New  York;  Systems  Control  Technology, 
Palo  Alto,  California;  the  Analytic  Sciences  Corporation,  Reading,  Massachusetts;  Control  Data  Corporation, 
Minneapolis,  Minnesota;  Technology  Services  Corporation,  Santa  Monica,  California;  Northrop  Corporation,  Ventura 
California;  Teledyne  Continential  Engine,  Toledo,  Ohio;  Williams  International,  Walled  Lake,  Michigan;  General 
Power  Corporation,  Paoli,  Pennsylvania;  SPC  Corporation,  Arlington,  Virginia;  Straford  Research  Institute,  Menlo 
Park,  California;  Calspan  Corporation,  Buffalo,  New  York;  Systems  Control,  Inc.,  Palo  Alto,  California;  Goodyear 
Aerospace  Corporation,  Akron,  Ohio;  Grumman  Aerospace,  Bethpage,  New  York;  Rockwell  International ,  Anaheim, 
California;  BDM  Corporation,  McLean,  Virginia;  and  the  MIT  Lincoln  Laboratory,  Lexington,  Massachusetts.  The 
government  in-house  work  is  performed  by  USAF  Space  Division,  El  Segundo,  California  and  the  Naval  Surface  Weapons 
Center,  Dahlgren,  Virginia. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  In  FY  1977,  the  Advanced  Delivery  Systems  Program  initiated  two  parallel 
studies  by  major  airframe  contractors  of  advanced  concepts  that  can  overcome  the  two  ultimate  limitations  of  first 
generation  cruise  missiles  (CMs),  i.e.,  questionable  survivability  with  respect  to  potential  future  responsive 
Soviet  defense  improvements  and  constrained  range-payload  products  which  preclude  promising  options  such  as 
advanced  non-nuclear  theater  warhead  alternatives.  In  FY  1978  the  two  contracted  efforts  began  developing  the 
critical  technologies  required  for  the  next  generation  CMs.  In  FY  1979  the  critical  technologies  program  concluded 
with  refined  scale  model  wind  tunnel  tests,  inlet  and  nozzle  development  and  test,  full-scale  Radar  Cross  Section 
(RCS)  measurements,  critical  component  structural  tests  and  infrared  (IR)  measurements. 

In  FY  1980,  activities  under  this  program  included  investigation  of 
techniques  to  greatly  increase  range  and  the  development  of  a  Cruise  Missile  (CM)  optimal  flight  path  system, 
techniques  for  CM  cost  reduction,  an  employment  concept  for  non-nuclear  CMs  and  a  formulation  of  the  requirements 
for  a  dispenser  and  penetrator  munition. 
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In  FY  1981,  a  mid-range  vehicle  program  initiated  the  transfer  of  technology  to  the  Air  Force  through  a  jointly 
funded  vehicle  technology  demonstration  program  and  merged  this  effort  with  Air  Force  Program  Element  63319F, 
Advanced  Cruise  Missile  Technology.  This  joint  vehicle  technology  demonstration  program  will  carry  one  contractor 
for  an  approximate  three  year  flight  demonstration  phase.  Work  continued  on  the  non-nuclear  CM  with  conceptual 
designs  for  dispenser  and  penetrator  munitions.  Efforts  in  stealthy  terrain  following,  terrain/obstacle  avoidance 
continued,  together  with  bomb  damage  assessment  system  development.  Work  continued  on  a  long-range  vehicles 
program  to  define  the  concept(s)  and  conf igurat ions( s)  having  the  greatest  potential  for  further  development. 
Candidate  concepts  and  configurations  were  formulated  by  defining  an  applicable  technology  base  including 
propulsion,  observables,  structures,  guidance  and  control,  and  other  critical  technologies.  Configurations  include 
low  observable  shapes  and  design  approaches  suggested  in  other  DARPA  studies  in  addition  to  those  identified  by  the 
contractors.  Qualitative  assessment  of  configuration  characteristics  and  basing  concepts  provided  a  basis  from 
which  the  contractors  will  select  range  and  payload  weight  combinations  and  associated  designs.  In  FY  1975  and  FY 
1976,  the  Autonomous  Terminal  Homing  Program  investigated  the  broad  spectrum  of  technical  issues  for  self-contained 
guidance  systems  providing  Circular  Error  of  Probabilities  (CEPs)  at  impact  of  under  adverse  weather 

conditions  when  viewing  targets  from  a  low  altitude  CM.  These  studies  led  to  the  initiation  in  FY  1977  of  the 
development  of  key  technologies  in  areas  related  to  self-contained  guidance  systems. 

calibrated  imagery  were  collected  and  analyzed  for  assessment  of  the  impact  of 
possible  sensor  characteristics.  Performance  sensitivities  of  alternative  advanced  scene-matching  techniques  were 
quantified  using  these  target  signature  data.  This  led  to  the  selection  of  two  sensors  and  two  matcher  schemes  for 
brassboard  development.  Accomplishments  during  FY  1981  included  the  fabrication  of  two  brassboard  sensors,  an  8-12 
micron  passive  and  a  10.6  micron  active  coherent  laser  imager,  the  design  of  two  advanced  s^ene  matching 
processors,  refinement  of  synthetic  reference  preparation  techniques,  development  of  advanced  terrain 
following/obstacle  avoidance  algorithms  and  preparation  of  a  Scene  Matching  Laboratory  for  evaluation  of  integrated 
guidance  system  performance.  In  addition,  detailed  flight  test  plans  were  formulated  and  preparations  made  for  an 
extensive  sensor  image  data  collection  effort  during  FY  1982.  The  Advanced  Cruise  Missile  Engine  Program  was 
initiated  in  FY  1977  with  a  study  to  assess  the  feasibility  of  several  engine  concepts.  Technologies  critical  to  a 
Compound  Cycle  Turbofan  Engine  (CCTE)  were  initiated  in  FY  1978.  This  CCTE  concept  replaced  the  combuster  of  a 
typical  turbofan  with  a  two  stroke,  high  speed  (8000  RPM)  diesel  engine.  The  design  and  fabrication  of  test 
apparatus  to  develop  the  critical  technologies  of  the  high  speed  diesel  core  engine  were  conducted.  The 
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feasibility  of  an  Excentric  turbofan  engine  concept  was  also  intiated  in  FY  1978.  The  concept  proposes  a  high 
overall  pressure  ratio  of  36  (compared  with  11  for  the  F107)  and  a  turbine  temperature  of  2500  F  for  the  uncooled 
turbine  blades.  The  Excentric  is  a  3  spool  turbofan  with  the  third  spool  mounted  off  axis  to  the  other  two  spools. 
In  FY  1979  the  Compound  Cycle  Turbofan  Engine  (CCTE)  single  cylinder  test  rig  was  demonstrated  at  8000  RPM  (133 
injections  per  second).  The  design  of  the  Excentric  engine  third  spool  was  completed  and  the  fabrication  started. 
Design  and  materials  analysis  resulted  in  using  Columbian  and  ceramic  turbine  blades  which  will  permit  uncooled 
operation  of  2500  F  turbine  inlet  temperature.  In  FY  1981  The  CCTE  completed  the  development  and  testing  of  the 
single  cylinder  test  rig.  A  refined  lower  block  assembly  was  fabricated  to  permit  pressurization  (to  prevent  oil 
boil-off),  high  temperatures  and  port  arrangements  fine  tuning  (for  improved  breathing  and  scavenging).  The  CCTE 
single-cylinder  testing  was  demonstrated  at  1700  RPM  +  116  indicated  horsepower.  The  Excentric  3rd  spool  was 
tested  with  a  Waspalloy  turbine  at  1900  F  to  fine  tune  the  compressor  and  turbine  for  peak  efficiency.  The 
fabrication  of  the  coated  Columbium  and  ceramic  turbine  blades  was  completed.  Initial  DARPA  funding  of  a  carbon- 
carbon  recuperative  engine  initiated  a  feasibility  investigation.  Initial  DARPA  funding  of  a  wave  rotor  initiated 
a  proof-of-concept  test.  The  Cruise  Missile  Detection  Technology  Program  was  initiated  in  mid-FY  1978  to  analyze 
the  basic  survivability  issues  with  respect  to  advanced  SAMs,  airborne  interceptors,  Soviet  AWACS,  and 
unconventional  defenses  that  could  be  "tuned"  to  the  cruise  missile  threat.  Initiation  of  radar  clutter  data 
collection  was  effected  late  in  FY  1979  and  much  of  the  SAM  and  manned  interceptor  modeling  was  completed.  In  FY 
1980  an  X-band  radar  clutter  collection  effort  surveyed  over  70  sites  in  central  Canada  and  north-central  U.S.  as  a 
precurser  activity  to  a  five  frequency  clutter  collection  effort.  Airborne  clutter  collection  and  analysis  as  well 
as  multipath  and  diffrac' ion  measurement  efforts  were  initiated  and  have  shown  marked  progress.  In  FY  1981 
detailed  analysis  of  the  collected  X-band  ground  based  radar  clutter  data  was  begun.  This  analyzed  data  was 
combined  with  "ground  truth"  terrain  descriptions  to  enable  us  to  model  expected  clutter  returns  from  specific 
terrain  types  and  terrain  cover.  This  integrated  modeling  approach  vas  applied  to 

Additionally,  the  X-band  clutter  equipment  was  used  to  measure 
clutter  at  the  This  clutter  data  was  used  to  assist  in  the 

Also,  through  the  data  base  established 

Late  in  FY  1981  the  five  frequency  clutter 

collection  equipment  was  delivered  and  integrated  tests  begun.  Also,  an  L-,  X-band  counter-battery  radar  was  GFE'd 
from  the  U.S.  Marine  Corps  to  the  CMDT  program  to  undergo  modifications  as  the  first  instrumentation  for  flight 
test  demonstration  activities. 
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2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  FY  1982,  the  Advanced  Delivery  Systems  Program  will 
transition  to  AF  and  will  continue  as  an  AF  vehicle  technology  demonstration  program.  The  long  range  vehicle 
technology  program  will  complete  the  design  study  begun  in  FY  1981.  After  evaluation  of  competing  concepts  this 
program  will  proceed  into  the  development  and  test  of  the  critical  technologies  required  for  the  long  range 

mission.  These  tests  will  include  scale  model  wind  tunnel  tests,  inlet  and  nozzle  development 
and  test,  Radar  Cross  Section  (RCS)  measurements,  critical  component  structural  test,  propulsion  integration, 
infrared  (IR)  measurements  and  optimal  flight  path  sensor  development.  Construction  of  the  two  imaging  seniors  f0r 
the  Autonomous  Terminal  Homing  (ATH)  Program  will  be  completed  early  in  FY  1982  and  flight  testing,  In  dual  pod 
mounted  configurations,  will  begin.  The  one  year  flight  test/data  collection  effort  will  extend  :  ,ud  !y  . 

Development  of  the  two  competing  scene  matching  algorithms  will  be  completed  and  emulations  del  tv--.  to  the 
Matching  Laboratory  where  processing  of  flight  test  imagery  with  synthetic  references  will  beg.'.  Extensive 
evaluation  of  terrain  following/obstacle  avoidance  (TF/OA)  techniques  will  be  carried  out  using  the  simulation 
facility  developed  in  FY  1981  and  performance  tradeoffs  examined  to  determine  the  best  approach  for  development  in 
conjunction  with  ATH.  At  the  end  of  FY  1982,  two  promising  damage  assessment  algorithm  approaches  (important 
growth  options)  will  be  selected  for  development  during  FY  1983.  In  FY  1982,  the  Advanced  Cruise  Missile  Engine 
Program  will  proceed  with  the  design  and  fabrication  of  an  integrated  engine.  A  deci  ion  whether  to  proceed  with 
both  the  CCTE  and  Excentric  Engine  concept  or  to  proceed  with  only  one  of  these  concepts  will  be  made.  The 
feasibility  investigation  of  the  recuperative  engine  and  the  wave  turbine  engine  will  continue.  The  recuperative 
engine  program  will  select  an  initial  design  utilizing  the  carbon-carbon  technology.  The  wave  turbine  will 
complete  proof  of  concept  tests  and  a  decision  to  continue  investigation  will  be  made.  In  FY  1982,  the  Cruise 
Missile  Detection  Technology  Program  (CMDT)  will  continue  acquiring  and  employing  the  necessary  field 
instrumentation  equipment  and  experimental  programs  required  to  perform  fundamental  measurements.  A  multi¬ 
frequency  (VHF,  UHF,  L-,  S-  and  X-Band)  radar  system  will  visit  30  to  40  of  the  over  70  sites  visited  by  the  X-band 
radar  to  quantify  the  Moving  Target  Indicator  (MTI)  requirements  necessary  to  cope  with  clutter.  As  data  are 
collected  and  analyzed  in  the  CMDT  continuing  feedback  to  the  advanced  delivery  vehicle,  contractors  will  provide 
for  the  earliest  possible  design  improvements  to  be  made  in  order  to  maximize  cruise  missile  (CM)  survivability. 

The  output  of  this  effort  will  be  parameterized  for  such  effects  as  CM  radar  cross  section  (RCS),  CM  altitude, 
Comparable  predictions  will  be  made  for  Detailed 
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systems  studies  and,  in  some  more  promising  cases,  design  studies  will  be  made  to  evaluate  in  detail  the  viable 
"tuned"  anti-CM  defensive  systems. 

Activities  on  three  specific  new 

instrumentation  systems  will  begin  in  FY  1982  and  continue  through  the  out  years  (a  low  frequency  (VHF)  ground- 
I  based  surveillance  radar,  an  X-band  medium/high  PRF  ground-based  radar,  In 

the  CMDT,  the  multi-frequency  radar  collection  equipment  will  collect  data  from  a  very  large  group  of  sites 

As  this 

collection  progresses,  the  actual  data  collected  will  be  used  to  develop  and  verify  engineering  models  of  the 
clutter  and  propagation  phenomenology.  The  collection,  analysis  and  modeling  in  the  infrared  phenomenology  will 
also  continue,  aiming  at  flight  test  demonstration  in  late  FY  1982. 

In  FY  1983,  the  Advanced  Delivery  System  Program  feasibility  demonstration  and  testing  begun  in  FY  1982,  will 
continue.  Refinement  in  the  development  of  the  critical  technologies  will  include 

wind  tunnel  test,  unique  engine  installations,  improved  control  concepts  and  critical  subsystem 
development,  such  as  tests  of  the  structural  characteristics  of 

Supporting  engineering  and  effectiveness  analyses  will  include  tradeoffs  between  aero  and  propulsion  performance 
and  survivabil ity  in  the  baaing,  cruise  and  penetraton  phases  of  the  flight  profile.  In  the  Autonomous  Terminal 
Homing  (ATH)  Program,  flight  test  data  collection  will  be  completed  by  mid  FY  1983.  ATH  performance  estimates  from 
the  Scene  Matching  Laboratory  and  curise  missile  compatible  sensor/processor  designs  will  be  evaluated  by  the  end 
,  of  FY  1983  and  a  single  sensor/scene  matcher  selected  for  continued  development  and  free  flight  demonstration. 

Detailed  design  of  an  operational  reference  preparation  workstation  will  be  completed.  Terrain  Following/Obstacle 
Avoidance  (TF/OA)  sensor/processor  design  requirements  will  be  finalized  and  a  decision  to  either  integrate  ATH  and 
TF/OA  or  to  pursue  spearate  TF/OA  development  will  be  made.  The  capabilities  of  the  two  damage  assessment 
approaches  will  be  assessed  and  a  single  approach  (consistent  with  the  sensor  chosen  for  ATH)  will  be  selected  for 
detailed  design  in  FY  1984. 

In  FY  1983,  The  Advanced  Cruise  Missile  Engine  Program  will  continue  the  design  and  fabrication  of  a  integrated 
CCTE  and/or  Excentric  engine.  The  recuperative  engine  will  continue  with  a  feasibility  demonstration  of  the 
regenerative  cycle.  The  wave  turbine,  if  successful  in  proof-of-concept  test,  will  continue  in  concept 
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formulation.  The  Cruise  Missile  Detection  Technology  Program  will  continue  the  collection  and  analysis  of 
multifrequency  radar  clutter  Both  radar  and  IR 

propagation  phenomenology  will  be  collected  and  analyzed  throughout  this  period.  Delivery  of  a  VHF  instrumentation 
radar  as  a  part  of  the  flight  test  verification  equipment  will  take  place.  Initial  testing  of  this  equipment  will 
begin  in  FY  1983  against  appropriate  flight  test  vehicles. 

In  FY  1984,  the  long-range  vehicle  program  will  conclude  the  feasibility  demonstration  and  test  and  will  transition 
to  an  advanced  development  phase.  During  this  phase  a  prototype  vehicle  will  be  fabricated  integrating  the  various 
airframe,  propulsion  and  avionic  systems  previously  developed  and  tested.  This  advanced  development  phase  is 
projected  to  be  a  36  month  effort  concluding,  in  FY  1987.  The  Autonomous  Terminal  Homing  (ATH)  Program  will  begin 
design  of  a  flight  demonstration  integrated  guidance  unit  (sensor  and  scene  matching  processor).  Hardware 
integration  and  software  development  for  an  operational  reference  preparation  work-station  will  be  initiated.  A 
detailed  design  of  a  laser-compatible  Terrain  Following/Obstacle  Avoidance  (TF/OA)  processor  will  be  developed  in 
preparation  for  prototype  development  in  FY  1985  and  processor  options  for  damage  assessment  determined  (design  of 
a  separate  processor  for  damage  assessment  will  only  be  pursued  if  the  damage  assessment  algorithms  cannot  be  made 
compatible  with  the  ATH  processor). 

In  FY  1984  the  CCTE/Excentric  engine  will  complete  a  integrated  engine  demonstration  and  validation  with  a 
demonstrated  thrust  specific  fuel  consumption  reduction  relative  to  the  current  F107  turbofan 

engine.  The  feasibility  demonstration  of  the  recuperative  engine  will  be  completed  with  a  decision  of  whether  to 
proceed  with  an  integrated  engine  demonstration.  The  wave  turbine  will  continue  in  concept  formulation. 

In  FY  1984,  in  the  Cruise  Missile  Detection  Technology  Program,  the  five  frequency  radar  phenomenological  data 
collection  will  be  concluded  by  the  end  of  the  fiscal  year.  It  will  culminate  in  a  final  phenomenological  model 
that  will  be  demonstrated  in  the  out  years.  Construction  of  both  the  surveillance  radar  and  the 

equipment  will  begin.  The  tests,  measurements,  and  analyses  needed  to  develop  verified  engineering 
models  of  the  key  phenomena  affecting  the  survivability/penetrativity  of  cruise  missiles  will  be  performed.  These 
results  are  critical  to  the  confident  determination  of  future  missile  force  missions,  structure  and  effectiveness  . 

124 


I 


I 

V 


N 


1 


FY  1983  RDT4E  DESCRIPTIVE  SUMMARY 


Project:  flST-5 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


Title:  Strategic  Delivery  Vechicles 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


3.  Program  to  Completion:  In  the  Advanced  Delivery  Systems  Program  high  risk/high  payoff  technologies  applicable 
to  air  vehicle  surveillance,  advance  air  defense,  and  high  survivability/penetrativity  of  strategic  air  vehicles 
will  be  pursued  through  research,  development  and  critical  technology  demonstration. 


DARPA  participation 
transitioned  to  the 
development  phase, 
advanced  development 
technology  will  have 
recuperative  engine, 
development  phase, 
wave  turvine  would  c 
development  phase. 


in  the  long-range  vehicle  program  will  subside  in  FY  1987/FY  1988  as  the  program  is 
services  for  continuation  of  the  advanced  development  phase  and  entry  into  a  full  scale 
In  the  Advanced  Cruise  Missile  Engine  Program,  the  CCTE/Excentric  engine  will  proceed  into  an 
phase  in  which  a  prototype  engine  will  be  fabricated.  It  is  anticipated  that  the  engine 
matured  to  the  point  that  the  transfer  to  one  of  the  services  would  be  appropriate.  The 
if  successful  in  the  integrated  engine  demonstration,  will  proceed  into  an  advanced 
It  is  anticipated  the  program  would  be  transitioned  to  one  of  the  services  at  this  time.  The 
omplete  the  integrated  engine  demonstration  and  if  successful  would  proceed  with  an  advanced 


The  Autonomous  Terminal  Homing  (ATH)  Program  will  experimentally  demonstrate  the  feasibility  of  self-contained, 
adverse  weather  guidance  systems  of  sufficient  precision  to  offer  a  radical  enhancement  of  the  options  available  to 
the  National  Command  Authority.  The  use  of  precise  non-nuclear  munitions  against  long-range,  fixed,  high  value 
targets  (e.g.,  historically  nuclear  theater  missions)  would  provide  a  more  credible  deterrent  since  nuclear  release 
authority  would  no  longer  be  an  issue.  Limiting  damage  also  provides  our  policy  makers  with  additional  strategic 
responses,  and  thus  deterrence  against  a  much  broader  spectrum  of  situations.  The  program  will  also  demonstrate  a 
Terrain  Following/Obstacle  Avoidance  capability  and  a  bomb  damage  assessment  capability.  The  former  capability 
will  greatly  enhance  cruise  missile  survivability,  while  the  latter  will  eliminate  the  necessity  to  expend  cruise 
missiles  on  previously  destroyed  targets.  The  Cruise  Missile  Detection  Technology  Program  will  perform  the 
analyses,  measurements  and  tests  needed  to  develop  verified  engineering  models  of  the  key  issues  affecting 
survivability/penetrativity  of  cruise  missiles.  These  results  are  critical  to  the  confident  determination  of 
future  missile  force  missions,  structure,  and  effectiveness 

Further,  the  resulting  understanding  of  potential  weaknesses  in  advanced  defenses  will  provide  essential 
direction  to  our  development  of  second  generation  missiles.  State-of-the-art  transportable  instrumentation  (Radar, 
IR  and  acoustic)  will  be  operated  at  various  U.S.  test  ranges  to  demonstrate  survivability  rates  of  U.S.  cruise 
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missiles  and  other  U.S.  air  vehicles.  Extremely  well  instrumented  data  will  allow  designers  and  operational 
planners  to  assess  current  and  future  potential  enemy  defensive  systems  capabilities  against  our  delivery  vehicles. 
It  will  greatly  assist  these  planners  in  maximizing  our  weapons-systems  effectiveness  in  the  face  of  responsive 
defense  systems.  Continual  feedback  to  our  cruise  missile  designers  will  help  assure  maximum  response  to  potential 
defensive  threats  as  well  as  maximum  use  of  phenomena  that  assist  penetrativity.  The  equipment  used  to  collect  the 
basic  phenomenological  data  will  be  adapted  for  test  range  use  for  flight  test  verification.  At  the  end  of  FY  1985 
the  effort  should  transition  to  the  official  service  test  range  entity  (currently  USAF  Test  and  Evaluation  Center 
of  AFCS ) . 


It.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Advanced  Delivery  Systems: 

Early  FY  82  Transfer  to  AF  of  Mid-range 

vehicle  technology  and  flight 
demonstration  program  with  one 
contractor. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


New  Milestone 


12G 


Early  FY  82  Completion  of  concept  design  New  Milestone 

studies  for  long-range  vehicle. 

Mid  FY  1982  Initiation  of  propulsion,  mate-  New  Milestone 

rials,  avionics,  structural  and 
RCS  technology  feasibility  demon¬ 
stration  and  test  program. 
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Last  Year's 
Reported  Plan 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1983  Evaluate  technology  efforts  above  New  Milestone 
and  preliminary  design,  comple¬ 
tion  of  the  feasibility  demonstra¬ 
tion  and  test  programs. 


Late  FY  1983  Major  decision  to  proceed  with  New  Milestone 
advanced  development  phase 

Late  FY  1984  Initiation  of  an  advanced  devel-  New  Milestone 
opment  phase  with  the  fabrication 
of  a  proto-type  long  range  vehicle. 

FY  1987  Flight  demonstration  of  a  proto-  New  Milestone 

type  long-range  vehicle. 


Cruise  Missile  Detection  Technology  Program: 

Mid  FY  1982  Late  FY  1982  Begin  flight  demo  with  calibra-  Delay  in  decision  and  funding  delayed 

ted  radar  and  IR  instrumentation,  acquisition  process 

Early  FY  1982  Begin  multi-frequency  groundbased  New  Milestone 
radar  clutter  collection. 

Early  FY  1982  Specification  and  acquisition  of  New  Milestone 
VHF  Surveillance  Radar. 
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Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of 
Reported  in  FY 

Changes  from  Milestones 
1982  Descriptive  Summaries 

— 

Mid  FY  1982 

Specification  of  X-Band  Medium/ 
High  PRF  Radar. 

New  Milestone 

— 

Mid  FY  1982 

New  Milestone 

Mid  FY  1982 

Mid  FY  1982 

Acceptance  testing  of  low  alti¬ 
tude  aircraft  measurement  system. 

No  Change. 

Mid  FY  1982 

Mid  FY  1982 

Begin  flight  demonstration  with 
calibrated  radar  and  IR  instru¬ 
mentation. 

No  Change. 

— 

Late  FY  1982 

Produce  preliminary  five  fre¬ 
quency  clutter  model. 

New  Milestone. 

— 

Mid  FY  1983 

Specification  of  low  frequency 
(VHF  and  UHF)  surveillance  radar. 

New  Milestone. 

— 

Mid  FY  1983 

New  Milestone. 

_ 

Late  FY  1984 

Produce  final  five  frequency 

New  Milestone. 

models. 
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Last  Year's 

Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

— 

Thru  FY  1985 

Flight  test  verification  perfor¬ 
mance  and  analysis. 

New  Milestone. 

— 

Late  FY  1985 

Transition  program  to  official 

U.S.  test  entity  (currently 

AFTEC). 

New  milestone. 

Autonomous  Terminal 

Homing  (ATH)  Program 

— 

Early  FY  1982 

Complete  fabrication  of  brass- 
board  imaging  sensors. 

New  Submission 

— 

Mid  FY  1983 

Complete  brassboard  sensor  flight 
testing. 

New  Submissions 

— 

Late  FY  1983 

Select  single  sensor/scene 
matcher  combination. 

New  Submission 

— 

Late  FY  1983 

Select  TF/OA  and  damage  assess¬ 
ment  design  approaches. 

New  Submission 

— 

Mid  FY  1984 

Complete  integrated  guidance 
unit  design. 

New  Submission 

Mid  FY  1985 

Complete  integrated  guidance 
unit  fabrication 

New  Submission 

j 
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Last  Year's  Current  Explanation  of  Changes  from  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 


" 

Early  FY  1986 

Complete  IGU/Cruise  Missile 
Integration 

New 

Submission 

— 

Late  FY 

1986 

Complete  captive  flight  test. 

New 

Submission 

— 

End  FY 

1987 

Complete  free  flight  demonstra¬ 
tion. 

New 

Submission 

Advanced 

Cruise  Missile  Eng 

ine 

— 

Early  FY  1982 

Initiation  of  Design  of  Excen- 
ric  Engine  (CCTE/Excentric ) . 

New 

integrated  Engine 

— 

Late  FY 

1981 

Initiation  of  feasibilitj’ 
of  Recuperative  Engine 

New 

inves t igat ion 

— 

Mid  FY 

1982 

Initiation  of  design  of  engine 
using  carbon-carbon  technology. 

New 

recuperative  engine 

— 

Mid  FY 

1984 

Complete  integrated  engine  (CCTE/ 
Excentric) . 

New 

demonstrat ion 

— 

Mid  FY 

1984 

Complete  feasibility  Recuperative 
engine. 

New 

demonstration 

1 


Title:  Strategic  Delivery  Vechicles 

Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Ba 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-5 
Program  Element:  #6230 IE 
DoD  Mission  Area:  530 


Title:  Strategic  Delivery  Vechicles 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


Last  Year's 
Reported  Plan 


Current 

Plan 


Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Early  FY85 


Start  of  Advanced  Development 
Phase  (CCTE/Excentric) . 


New  Milestone. 


Early  FY  1984 


Mid  FY  1985  Complete  flight  tests. 


5.  Resources:  ($  in  Thousands) 


Follows  from  previous  milestone  changes  and 
rescope  of  Flight  Test  Phase. 


Project  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Strategic  Delivery  Vehicles 


33,162 


30,650 


27,200 


31,800 
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Budget  Activity:  1.  Technology  Base 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Warning  Technology  Project  consists  of  two  main  project  areas: 

Infrared  (IR)Early  Warning  and  Detection  from  Space.  IR  Early  Warning  is  structured  to  determine  the  IR  signatures 
of:  (1)  intercontinental  and  submarine  launched  ballistic  missiles  using  both  conventional  and 

(2)  strategic  aircraft  and  cruise  missiles;  (3) 

and  (4)  the  natural  and  perturbed  backgrounds  against  which  these  targets  are  observed  from  a  spaceborne  IR 
surveillance  sensor.  This  program  will  provide  the  data  base  for  the  design  of  advanced  space  surveillance  systems 
and  will  guide  the  development  of  the  technology  base.  Detection  from  Space  consists  of  the  development  of  core 
technology  for  space-based  radar  concepts  at  including  radars  and 

space-fed  lens  phased-arrays  resistant  to  physical  attack.  Mission  applications  analagous  to  those  examined  for  IR 
sensors  will  be  assessed. 

G.  RELATED  ACTIVITIES:  These  efforts  are  directly  related  to  programs  of  the  Under  Secretary  of  Defense  for  Research 
and  Engineering;  Assistant  Secretary  of  Defense  (C^I);  Air  Force  -  Directorate  of  Space  Systems  and  Command, 
Control,  Communications  (Jointly  Funded  Program),  Aeronautical  Systems  Division  (Jointly  Funded  Program)  Rome  Air 
Development  Center,  USAF  Space  Division,  Rocket  Propulsion  Laboratory,  Geophysics  Laboratory  and  Avionics 
Laboratory;  Army  -Missile  Research  and  Development  Command  and  Harry  Diamond  Laboratories;  and  Navy  -  Naval  Weapons 
Center,  Naval  Research  Laboratory,  Naval  Electronics  Systems  Command  and  Naval  Postgraduate  School.  The  Detection 
from  Space  effort  involves  joint  funding  with  Air  Force  and  NASA  organizations.  Service  funding  supports 
approximately  twenty-five  percent  of  this  effort. 

H.  WORK  PERFORMED  BY:  Ninety-five  percent  of  this  work  is  performed  by  industry  and  five  percent  by  Government 
laboratories.  Major  industrial  contractors  are:  Hughes  Aircraft,  Culver  City,  California;  Lockheed  Missiles  and 
Space  Company,  Palo  Alto,  California;  Rockwell  International,  Seal  Beach  and  Thousand  Oaks,  California;  Grumman 
Aerospace,  Bethpage,  New  York;  Raytheon  Corporation,  Bedford,  Massachusetts;  Environmental  Research  Institute  of 
Michigan,  Ann  Arbor,  Michigan;  General  Resea: ch  Corporation,  Santa  Barbara,  California;  Texas  Instruments,  Dallas, 
Texas;  General  Electric,  Syracuse,  New  York;  Draper  Laboratories,  Cambridge,  Massachusetts;  General  Dynamics,  San 
Diego,  California;  Ball  Aerospace  Systems  Division,  Boulder,  Colorado;  Photon  Research  Associates,  Inc.,  La  Jolla, 
California;  R&D  Associates,  Marina  del  Rey,  California;  SRI,  International,  Menlo  Park,  California;  Calspan 
Corporation,  Buffalo,  New  York;  ESL,  Incorporated,  Sunnyvale,  California;  Syracuse  Research  Center,  Syracuse,  New 
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York;  Westinghouse,  Baltimore,  Maryland;  and  Hazeltine  Corporation,  Long  Island,  New  York.  Government  laboratories 
participating  include:  Air  Force  Geophysics  Laboratory,  Hanscom  Air  Force  Base,  Massachusetts;  Rome  Air 
Development  Center,  Griffiss  Air  Force  Base,  New  York;  Air  Force  Rocket  Propulsion  Laboratory,  Edwards  Air  Force 
Base,  California;  Naval  Research  Laboratory,  Washington,  DC;  and  Naval  Postgraduate  School,  Monterey,  California. 
Federal  Contract  Research  Center  support  includes:  Aerospace  Corporation,  El  Segundo,  California;  and  Institute 
for  Defense  Analyses,  Arlington,  Virginia. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  HI -CAMP  I  sensor  is  an  advanced  airborne  infrared  measurements 
instrument  which  has  made  over  20  data  collections  of  high  resolution  (spectral,  spatial,  and  temporal),  two- 
dimensional  measurements  of  earth  backgrounds  and  mobile  and  stationary  air,  sea,  and  land  targets.  The  infrared 
spectrum  from  has  been  measured  in  the  shortwave  infrared  (SWIR)  and  longwave  infrared  (LWIR) 

regions  by  use  of  various  spectral  filters,  circularly  variable  filter  (CVF)  and  a  tilt  tuned  etalon.  The  HI-CAMP 
I  sensor  was  the  first  field  demonstration  of  the  element,  two-dimensional  monolithic  infrared  mosaic 

detector  arrays  with  charge  coupled-device  (CCD)  multiplexers  developed  under  this  project.  The  HI-CAMP  sensor 
made  a  significant  breakthrough  by  demonstrating  in  FY  1980  the  first  detection  of  the 

with  a  mosaic  sensor  against  a  cluttered  infrared  background  scene  employing  the  TEAL  RUBY  tracking 
algorithm.  The  uncalibrated  data  are  typical  of  data  input  to  the  on-board  processor  of  an  operational  system  and 
similar  results  were  obtained  using  the  advanced  algorithms  of  the  HALO  signal  processor  breadboard. 

This  project  is  also  investigating  jointly  with  the  USAF,  target  signatures  for  advanced  missiles  and  tactical 
vehicles  through  a  laboratory  measurements  program.  Uncertainties,  as  high  as  a  factor  of 

infrared  signatures  have  been  identified,  causing  significant 
uncertainty  in  optimized  advanced  system  design.  Cloud  statistics  for  the  eastern  and  western  hemispheres  have 
been  compiled  to  evaluate  the  impact  of  meteorology  on  the  design  of  spaceborne  infrared  surveillance  and  laser 
systems.  Two  handbooks  of  strategic  missile  signatures  were  compiled  as  the  source  information  for  advanced 
surveillance  programs  such  as  the  DARPA  Advanced  Sensor  Demonstration  Program  and  the  USAF  Advanced  Warning  System 

'  Program.  The  Mt  St.  Helens'  eruptions  were  analyzed  as  an  analog  to  and  it  was  found 
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that  a  could  have  significant  effects  on  aircraft  engines  and  electroopt ical  systems.  These 

results  led  to  an  Air  Force  studies  and  analysis  initiative,  a  DNA  program  of  Foreign  Damage  to  aircraft  engines 
and  detailed  investigation  of  impact  on  surveillance  systems.  Advanced  millimeter  wave  mosaic 

receiver  approaches  were  evaluated  for  all  weather  passive  surveillance  of  military  targets  and  found  to  offer  some 
potential  for  space-based  surveillance.  A  technology  effort  was  initiated  for  multi-mission  space-based  radars 
that  detect  and  track  strategic  air  vehicles.  Efforts  were  continued  in  the  following  areas:  low  cost  (less  than 
$10),  lightweight  transceiver  modules;  sensor  utility  tradeoffs;  antenna  membrane  development 

and  test;  structural  analyses  of  antenna  concepts;  and  concept 

development.  Structural  dynamics  and  thermal  tests  were  successfully  completed  on  a  membrane  antenna 

test  article.  A  second,  smaller  test  article  was  built  for  passively  simulating  the  RF  characteristics  closely. 

The  development  of  both  silicon  and  gallium  arsenide  transceiver  modules  is  continuing  in  the  second  phase. 
Monolithic  power  amplifier,  low  noise  amplifier,  phase  shifter  and  RF  switch  components  have  been  fabricated  and 
demonstrated  to  meet  most  of  the  original  development  goals.  Transfer  to  a  large  variety  of  military  microwave 
systems  besides  space-based  radar  is  occuring  already. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs;  The  HI-CAMP  II  sensor  is  being  designed  and  fabricated 
and  will  consist  of  a  new  focal  plane,  improved  optics  and  electronics,  a  correlation  tracker  for  low  contrast 
targets  and  compatibility  with  the  ER-1  U-2  aircraft.  This  sensor  will  be  mounted  on  a  new  gim^al  system  for  long 
atmospheric  slant  path  measurements  of  military  targets,  will  be  capable  of  night  operations  and  will  measure 
targets  not  measurable  with  the  HI-CAMP  1  sensor.  Test  flights  will  be  completed  by  the  end  of  FY  1983  and  the 
system  will  be  ready  to  support  the  TEAL  RUBY  Space  Experiment  in  FY  1984.  Laboratory  measurements  of  missile 
radiating  species  of  rocket  propellants  will  be  completed  and 

missile  plume  infrared  signatures  calculated  based  on  laboratorv  data.  The  plan  is  to  transition  this 
program  to  the  Air  Force  in  FY  1982.  Cloud-free  line-of-sight  impact  on  potential  space  laser  and  infrared 
surveillance  systems  will  be  quantified  and  the  information  incorporated  into  the  design  methodology  of  electro- 
optical  space  systems.  Measurement  of  the  attenuation  and/or  transmission  through  cirrus  clouds  and  signal 
modulation  due  to  cirrus  clouds  will  be  completed.  Evaluation  of  the  impact  of  meteorology  and  climatology  on 
infrared  surveillance  and  laser  systems  will  be  completed. 
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Detection  from  Space:  The  FY  1982  and  FY  1983  fiscal  years  represent  major  milestones  for  validating  the  technical 
feasibility  of  a  space-based  phased  array  radar.  Components  for  all  subsystem  developments  are  being  completed  and 
assessed  including  a  small  scale  membrane  antenna  with  active  phase  shifters  to  evaluate  RF  performance  and 
techniques  for  adaptive  electronic  antenna  control.  A  complete  silicon  transceiver  module  will  be  demonstrated  at 
Plans  for  prototype  production  to  demonstrate  produc ibil i ty ,  reliability  and  survivability  in  adverse 
environments  will  be  developed  in  FY  1982  with  planned  Air  Force  funding  starting  in  FY  1983.  All  components  for  a 
gallium  arsenide  module  will  be  demonstrated  and  integration  into  a  monolithic  assembly  will  be  started  for 

completion  and  evaluation  by  the  end  of  FY  1983. 

Additional  funds  have  been  added  to  the  FY  1983  and  FY  1984  budget  to  continue  dual  contractor  development  of  the 
modules  and  to  assure  transfer  of  technology  to  the  prototype  manufacturing  phase.  A  system  design  efffort  to 
evaluate  the  possibilities  of  a  low  cost  integrated  technology  demonstration  is  also  funded  through  FY  1984.  An 
additional  increase  in  FY  1982  and  FY  1983  estimated  funding  is  due  to  initiation  of  the  HI-CAMP  II  sensor 
development . 

3.  Program  to  Completion:  The  HI-CAMP  sensor  and  AFGL  NKC-135  aircraft  will  be  an  integral  part  of  the  TEAL  RUBY 
Space  Experiment,  performing  simultaneous  spectroradiometr ic  measurements  from  to  assist  in  analyzing 

TEAL  RUBY  measurements  from  space.  The  infrared  phenomenology  program  is  anticipated  to  continue  through  FY  1985 
generating  infrared  signature  data  on  aircraft,  missiles  and 


4.  Milestones: 

Last  Year’s 
Reported  Plan 


IR  Early  Warning 


Current 

Plan 


Late  FY  1981  Deleted 


Milestones 


Explanation  of  Changes  from  Milestones 


Reported  in  FY  1982  Descriptive  Summary 


Measure  collisional  excitation 
cross-section  of 


Transferred  to  Air  Force.  Air  Force  will 
complete  this  work,  milestone  deleted. 
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Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summary 

> 

Late  FY  1981 

Deleted 

Complete  Cloud  Free  Line-of-Sight 
statistical  analysis. 

Funding  not  available,  milestone  deleted 

Early  FY  1983 

Deleted 

Complete  IR  Airborne  mea»ure- 
ments  of  aircraft  in  backgrounds, 
cruise  missile 

Decision  to  upgrade  with  HI-CAMP  II 
resulted  in  program  restructuring. 

Early  FY  1983 

Late  FY 

1982 

Complete  analyses  ot  air  vehicle 
target  measurements. 

HI-CAMP  I  Measurements  terminated  early 
due  to  initiation  of  HI-CAMP  II  upgrade. 

Early  FY  1983 

Deleted 

Complete  measurements  and 
analyses  of 

Air  Force  will  complete  this  work. 

— 

Late  FY 

1983 

Complete  test  flights  of  HI-CAMP 

II  Sensor. 

New  Milestone 

Late  FY  1982 

Late  FY 

1984 

Complete  measurements  of  cruise 
missile. 

Delayed  until  HI-CAMP  II  sensor 
flights  initiated. 

Mid  FY  1983 

Late  FY 

1984 

Complete  measurements  of 

Delayed  until  HI-CAMP  II  sensor 

flights  initiated. 

Early  FY  1985  Complete  Hi-CAMP  II  Support  of  New  Milestone 
TEAL  RUBY. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  consists  of  two  major  thrusts:  1)  Strategic  Communications;  and 

2)  Space  Signal  Processing.  Strategic  Communications  is  composed  of  several  elements,  the  primary  one  being  the 
Passive  Communication  Satellite  (PACSAT).  PACSAT  is  a  passive,  survivable,  jam-resistant,  gravity-gradient 
stablized,  communication  satellite  concept  for  modest  data  rates  such  as  delivering  Emergency  Action  Messages  (EAM) 
and  for  surviving  in  a  Post-Attack  environment.  It  consists  of  a  long  array  of  spherical  reflectors  arranged  as  a 
diffraction  grating  in  a  low  earth  orbit.  In  addition  to  PACSAT,  this  project  is  initiating  a  program  in 
Monolithic  Array  technology  aimed  at  frequencies  in  the  region  of  the  spectrum.  This  will  eventually 

provide  low  cost  satellite  terminals  in  a  frequency  band  most  desirable  for  strategic  satellite  communications. 
Development  of  a  programmable  Electro-Optical  CE-0)  "mask1'  is  also  being  continued.  This  unique  device  offers  the 
potential  for  performing  and  will  have  application  to  radar,  E-0  and 

communication  systems.  Space  Signal  Processing  also  consists  of  several  elements,  the  primary  one  being  the 
Advanced  On-board  Signal  Processor  (AOSP).  The  AOSP  program  will  develop  a  mul t i-appl icat ion  spaceborne  signal 
processor  using  advanced  architecture  and  high  speed/low  power  micro-electronic  technology,  capable  of  supporting 
all  projected  military  space  missions  to  the  year  2000.  AOSP  has  a  parallel  processing  architecture  with  a  single 
building  block  called  the  Array  Computing  Element  (ACE).  Each  ACE  consists  of  a  data  processor  for  network  control 
and  a  signal  processor  for  task  computation.  This  architecture  is  optimum  for  long  life  at  minimum  cost.  In 
addition  to  silicon  devices,  Gallium  Arsenide  (OaAs)  devices  will  be  developed  as  a  radiation-hard  technology  for 
the  AOSP.  Multi-dimensional  processing  is  another  element  of  this  project  which  addresses  the  detection  and 
tracking  of  multiple,  low  visibility  targets  in  an  environment  dominated  by  clutter.  The  Adaptive  Space  Array  was 
a  part  of  this  program  and  was  brought  to  a  successful  conclusion. 

G.  RELATED  ACTIVITIES:  This  project  is  related  to  programs  of  the  Directorate  of  Space  Systems  and  Command,  Control, 
and  Communications  (jointly  funded),  Rome  Air  Development  Center  (jointly  funded),  the  Defense  Communications 
Agency,  Minimum  Essential  Emergency  Communications  Program  (MEECN),  and  the  Naval  Electronic  Systems  Comnand. 

H.  WORK  PERFORMED  BY:  Industry  (88%),  Government  In-house  Laboratories  (2%),  and  Federal  Contract  Research  Centers 

( FCRC )  (10%).  Contractors  include:  Raytheon  Company,  Sudbury,  Massachusetts;  Culler  Harrison  Inc.,  Santa  Barbara, 
California;  Hughes  Aircraft  Company,  Culver  City,  California;  Pacific  Sierra  Company,  Santa  Monica, 

130 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #ST-7 
Program  Element:  #62301E 
DoD  Mission  Area:  530 


Title:  Special  Application  Technology 

Title:  Strategic  Technology 
Budget  Activity:  1 ■  Technology  Base 


California;  Trans-Spectrum  Corporation;  Manhattan  Beach,  California;  and  Grumman  Aircraft  Company,  Beth  Page,  New 
York.  Government  In-house  Laboratories  are:  Rome  Air  Development  Center,  Rome,  New  York;  and  the  Naval  Ocean 
SysCems  Center,  San  Diego,  California.  The  RAND  Corporation,  Santa  Monica,  California  and  the  Institute  for 
Defense  Analyses,  Arlington,  Virginia,  provide  supporting  analysis  to  the  program. 


I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  In  the  Passive  Communications  Satellite  (PACSAT)  program,  a  concept  was 
developed  capable  of  meeting  survivable  strategic  communications  objectives.  The  assessed  survivability  of  PACSAT 
exceeded  stated  military  standards  (as  set  by  the  Joint  Chiefs  of  Staff)  and  the  ability  to  deliver  the  EAM  was 
demonstrated  by  analysis.  Studies  to  investigate  electrical  equalization  have  proved  negative  and  efforts  to 
provide  mechanical  straightening  of  the  array  are  proceeding.  Discussions  have  continued  with  the  WWMCCS  System 
Engineering  (WSE)  office  to  include  PACSAT  as  an  integral  part  of  Minimum  Essential  Emergency  Coramunicat ions 
Network  (MEECN).  The  space  signal  processing  work  was  previously  reported  under  ST-6  as  part  of  the  Space-Based 
Radar  program.  When  it  became  apparent  that  other  space  missions  could  be  served  by  Advanced  On-Board  Signal 
Processor  (AOSP),  a  broad  range  of  applications  were  studied  and  factored  into  the  basic  architectural  design.  To 
date,  a  complete  design  specification  of  the  AOSP  exists  including  the  operating  system  with  both  register  and  gate 
level  designs.  The  Nodal  operating  system  has  been  completed  and  work  is  progressing  on  the  Global  operating 
system.  A  broad  range  of  software  support  tools  exist  from  mission  support  simulation  down  to  hardware  simulation 
at  the  gate  level.  Two  ACE's  consisting  of  the  data  processing  portion  have  been  constructed  and  are  currently 
operating  and  exchanging  information.  The  Adaptive  Space  Array  successfully  demonstrated  the  ability  to  cancel  a 

at  completion  of  the  program. 


2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  FY  1982  a  design  will  be  initiated  for  a  complete 
transmit/receive  satellite  terminal  with,  the  flexibility  to  support  a  PACSAT  satellite  demonstration.  Discussions 
are  continuing  with  WSE  to  jointly  fund  a  satellite  demonstration  program.  Technical  studies  continue  on  means  to 
maintain  the  array  suitably  straight.  On  the  AOSP  program  eight  copies  of  the  Array  Computing  Element  (ACE),  are 


being  constructed  including  both  the  data  processor  and  the  signal  processor.  These  Array  Computing  Elements  will 


be  exercised  with  the  software  simulator  to  verify  the  performance  of  the  operating  system.  The  monolithic  array 
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technology  initiated  on  the  Space-Based  Radar  program  is  to  be  extended  to  higher  frequencies  in  support  of 
strategic  space  communications.  Development  of  a  three  terminal  device  operating  from  will  be 

demonstrated.  This  technology  offers  a  potential  for  dramatically  reducing  the  costs  of  satellite  terminals. 
Programmable  Electro-Optical  (E-O)  mask  development  will  continue  to  create  a  unique  E-0  processor  capable  of  one 
billion  multiplications  per  second.  The  radiation-hardened  Gallium  Arsenide  (GaAs)  Very  Large  Scale  Integration 
(VLSI)  development  will  transition  from  the  6.1  Program  Element  into  this  program  element.  It  is  intended  that 
this  effort  will  be  directed  at  the  construction  of  an  Advanced  On-Board  Signal  Processor  (AOSP)  in  GaAs.  The 
initial  effort  will  focus  on  a  16K  Random  Access  Memory.  The  decrease  in  funding  stems  mainly  from  the  decision  not 
to  proceed  with  a  PACSAT  Satellite  design  and  a  delay  in  the  GaAs  digital  circuit  development. 

In  FY  1983  the  design  of  the  PACSAT  demonstration  will  continue.  The  satel 1 i te/ terminal  configuration  simulation 
will  be  completed  and  used  to  evaluate  the  operational  configurations  generated  for  the  demonstration  program. 
Development  of  a  three  terminal  monolithic  device  operating  from  will  be  demonstrated  and  efforts  will 

begin  on  monolithic  circuits.  Under  the  Space  Signal  Processor,  the  completed  AOSP  (consisting  of  eight  Array 
Computing  Elements)  will  be  located  at  Rome  Air  Development  Center  (RADC)  and  exercised  in  concert  with  the 
existing  experimental  radar  facility. 

In  FY  1984  a  decision  on  a  PACSAT  satellite  program  will  be  made  based  on  the  outcome  of  the  technical  studies  of 
the  terminal  designs  and  the  discussions  with  WSE.  The  signal  processor  technology  will  be  integrated  into  the 
DARPA/USAF  Joint  Technology  Program  and  offered  as  the  baseline  onboard  signal  processor.  Efforts  will  begin  on 
using  the  AOSP  and  monolithic  array  technology  to  construct  a  fully  conformal  antenna  array  for  an  advanced 
Airborne  Early  Warning  System.  The  increase  in  funding  represents  maturity  of  the  AOSP  and  Monolithic  circuit 
technology  as  reflected  by  the  plans  being  formulated  for  transition  to  operational  systems. 

3.  Program  to  Completion:  The  PACSAT  demonstration  will  be  constructed  and  launched  into  orbit.  The  ground 
terminals  previously  constructed  will  demonstrate  the  delivery  of  the  Emergency  Action  Message  (EAM)  under 
operational  conditions.  These  results  will  be  used  to  upgrade  the  simulation  for  use  as  a  design  tool.  The  AOSP 
will  be  tested  at  RADC  in  the  demonstration  radar  facility.  Once  the  AOSP  design  has  been  verified,  construction 
of  an  all-GaAs  version  of  AOSP  will  commence  for  spaceborne  military  applications.  The  monolithic 
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development  program  will  develop  low-cost  space/ground  terminals  for  use  in  satellite 
communications  systems  for  the  1990's  time  frame.  The  AOSP  and  monolithic  array  technology  will  be  applied  to 
military  communication  and  Radar  Systems  across  the  frequency  spectrum.  These  are  continuing  programs. 

4.  Milestones:  Milestones  appearing  in  the  FY  1982  Descriptive  Summary  for  completion  in  FY  1981  have  been 
completed  except  as  indicated  below: 

Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Passive  Communications  Satellite 

Mid  FY  1981  Mid  FY  1982  Initiate  design  of  transmit/  Delayed  due  to  program  redirection  and 

receive  terminals.  funding  constraints. 

Late  FY  1982  Complete  preliminary  design  New  Milestone 
of  transmit/receive 
terminals . 

Late  FY  1981  Deleted  Develop  satellite  test  plan.  Tech  studies  indicate  satellite  test  plan 

premature  because  of  inability  to  use 
electrical  equal ization. 

Late  FY  1982  Deleted  Initiate  design  of  satellite  PACSAT  satellite  experimental  demonstra- 

Experimental  Demonstration.  tion  has  been  deferred  due  to  funding 

constraints. 


Explanation  of  Changes  from  Milestones 
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Title:  Special  Application  Technology 

Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


Space  Signal  Processor 
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Last  Year' 8 
Reported  Plan 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1981 


Late  FY  1981  Complete  austere  breadboard 
and  test  with  simulation. 


Mid  FY  1983 


Mid  FY  1983  Complete  eight  ACE  AOSP  and 
test  with  simulation. 


5.  Resources:  ($  in  Thousands) 

Project  Title 

Special  Application  Technology 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

2,954  2,966  5,300  7,500 


m2 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  goal  of  this  project  is  to  develop  and  demonstrate  advanced  techniques 

for  high  payoff  capabilities  in  space  object  identification.  The  Compensated  Imaging  System  is  designed  to  obtain 
near  real  time  resolution  of  satellites  to  assist  in  determining  their 

function  and  evaluating  any  posed  threat.  At  the  present  time,  because  atmospheric  turbulence  distorts  optical 
images,  only  gross  features  can  be  observed  with  ground-based  telescopes.  The  Compensated  Imaging 

System  will  not  only  provide  useful  images  of  satellites,  but  will  also  be  a  convincing  demonstration  that 

optics  is  a  viable  technology.  This  optical  technology  will  permit  the 

development  of  several  radically  new  strategic  defense  concepts,  including  space-based 

systems.  The  Compensated  Imaging  System  will  be  operated  on  a  routine  basis  with  the  USAF  Strategic  Air  Command 
Aerospace  Defense  Command  beginning  in  FY  1982.  This  will  end  a  productive,  twelve  year  development  effort  by 
DARPA  in  new  technology  for  Space  Object  Identification.  Historically  this  effort  has  produced  a 
sensor  and  two  systems  which  are  now  providing 

.  The  Compensated  Imaging  System,  when  finished  in  FY  1982,  will  provide  visual 
images  of  a  quality  that  was  generally  believed  to  be  impossible  prior  to  1975. 

G.  RELATED  ACTIVITIES:  A  USAF  Program  Management  Directive  has  been  generated  for  planning  the  transition  of 
compensated  imaging  technology  into  Ground  Electro-Optical  Deep  Space  Surveillance  (GEODSS)  sites.  Operational 
procedures  and  interface  relationships  have  been  established  between  USAF  and  DARPA  for  joint  operations  at  the 
combined  ARPA  Maui  Optical  Station  (AM0S)/Maui  Optical  Tracking  and  Identification  Facility  (MOTIF). 

H.  WORK  PERFORMED  BY:  Ninety-eight  percent  of  the  effort  is  performed  by  private  industry.  The  primary  performers 
are:  AVCO  Everett  Research  Laboratory,  Everett,  Massachusetts;  ITEK  Corporation,  Lexington,  Massachusetts; 
Riverside  Research  Institute,  New  York,  New  York;  Analytic  Decisions,  Inc.,  Arlington,  Virginia;  Optical  Science 
Consultants,  Yorba  Linda,  California;  and  Scripps  Institute  of  Oceanography,  San  Diego,  California.  In  addition, 
two  percent  of  the  effort  is  provided  by  Government  in-house  activities  at  the  Rome  Air  Development  Center, 

Griffiss  Air  Force  Base,  New  York. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


Title:  Space  Object  Identification 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #ST-8 
Program  Element:  #6 2 30 IE 
DoD  Mission  Area:  530 


Title:  Space  Object  Identification 
Title:  Strategic  Technology 
Budget  Activity:  1.  Technology  Base 


144 


1.  FY  1981  and  Prior  Accomplishments:  Advanced  radar  and  optical  techniques,  including  data  processing  and 

analysis  approaches  were  developed  under  this  project  and  either  transitioned  to  the  Air  Force  or  made  available 
for  future  exploitation  as  technology  develops.  These  include  (1)  the  ARPA  Lincoln  C-Band  Observables  Radar 
(ALCOR)  at  the  Kwajalein  Missile  Test  Range  providing  resolution  images  of  satellites  at 

in  altitude;  (2)  the  long  range  imaging  radar  additions  to  the  Lincoln  Laboratory,  Lexington, 
Massachusetts,  Haystack  radar  providing  ;  and  (3)  the  radiometer  system 

for  satellite  measurements,  and  the  system  for  installed  on  the  twin 

1.2  meter  (m)  telescopes  at  the  DARPA  Maui  Optical  Station  (AMOS),  Hawaii.  Transition  of  this  portion  of  the  AMOS 
Facility  to  USAF  Aerospace  Defense  Command  (ADCOM)  was  completed  at  the  end  of  FY  1979  and  is  now  operated  by  ADCOM 
as  the  Maui  Optical  Tracking  and  Identification  Facility  (MOTIF).  The  Compensated  Imaging  Program  was  initiated  in 
FY  1975  to  achieve  ,  visible  wavelength  imagery  of 

the  optical  wavefront  distortion  induced  by  atmospheric  turbulence,  the  prime  contributor 
to  image  degradation.  Measurements  were  made  of  the  size  of  turbulence  cells  at  AMOS  in  FY  1976  to  determine  the 
needed  for  the  .  Testing  has  verified  the  design  and  operation  of  the  system 

and  all  critical  subsystems.  A  simulation  program  was  developed  for  the  Cl  system  and  has  been  used  constructively 
as  a  design  and  validation  tool.  A  feasibility  model  was  constructed  of  an  optical  system  and  field 

testing  confirmed  the  analytical  models  used  in  design.  Construction  was  completed  of  a  Compensated  Imaging  (Cl) 
Field  unit  and  the  system  was  successfully  operated  in  closed  loop  laboratory  tests  in  late  FY  1980.  The  Cl  field 
unit  was  delivered  to  AMOS  in  late  FY  1981  for  installation  on  the  1.6  meter  telescope.  The  program  to  generate 
concepts  and  develop  technology  for  a  system  was  initiated.  A  concept  formulation 

study  completed  in  FY  1976  showed  that  the  optics  technology  developed  for  the  Compensated  Imaging  System 

and  continued  on  a  larger  scale  under  the  High  Altitude,  Large  Optics  (HALO)  program  for  spaceborne  surveillance 
sensors  was  an  adequate  starting  point  for  the  optics  require  '  for  .  Design  and 

critical  component  development  for  optical  components  was  conducted  in  FY  1978  and  FY  1979  as  were 

programs  in  advanced  system  design  definition  and  utility  analysis.  The  results  of  the  TEAL  GARNET  program  were 
transitioned  to  the  Navy  in  1981. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Compensated  Imaging:  The  Laser  Beam  Director  facility 
at  AMOS  is  being  used  for  laser  ranging  and  illumination  tests  by  other  government  agencies.  Laser  beam 
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experiments  will  be  performed  in  FY  1983  in  support  of  DARPA  Directed  Energy  Office 
programs.  A  measurement  capability  is  being  added  to  the  1.6  meter  telescope.  Acceptance 

testing  and  performance  evaluation  of  the  Compensated  Imaging  (Cl)  field  unit  on  the  1.6  meter  telescope  at  AMOS  is 
being  completed.  USAF  evaluation  of  the  Cl  field  unit  on  the  1.6  meter  telescope  will  be  completed  in  FY  1983. 

Data  transfer  and  tasking  procedures  will  be  finalized  with  USAF  Aerospace  Defense  Command  (ADCOM).  This  facility 
will  provide  the  USAF,  for  the  first  time,  real-time  high  quality  optical  imagery  at 

resolution.  Together  with  the  previously  installed  capability  at  AMOS/MOTIF,  this 

will  provide  significantly  improved  characterization  of  near  earth  orbit  satellites  in  fullfillment  of  the  Space 
Object  Identification  function  of  ADCOM. 


3.  Program  to  Completion:  The  Compensated  Imaging  System,  Laser  Beam  Director,  and 

capabilities  at  AMOS  will  be  maintained  in  cooperation  with  USAF  as  a  national  facility  for  experiments  in  (for 
example)  space  surveillance,  laser  beam 

measurements.  Funding  for  FY  1983  and  beyond  will  be  applied  for  this  purpose  and  to  secure  continuous  upgrades  in 
the  facilities. 

<t.  Milestones: 


Last  Year' s 
Report  Plan 

Current 

Plan 

Milestones 

Explanation  of  changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1981 

Uncertain 

Complete  acceptance  testing  of 
Compensated  Imaging  Charge 
Coupled  Device  (CCD)  camera. 

Low  process  yield  for  CCD  Chips.  Other 
chips  and  cameras  under  evaluation. 

Mid  FY  1981 

Early  FY  1982 

Complete  integration  of  Cl 

Field  unit  with  AMOS 
telescope. 

Delays  in  subsystem  and  system  level 
testing. 
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Last  Year' 8  Current 

Report  Plan  Plan  Milestones 

Late  FY  1981  Mid  FY  1982  Complete  feasibility  Accomodate  slip  in  integration  with  AMOS 

demonstration  of  Cl  field  telescope, 

unit. 

5.  Resources:  ($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 

Space  Object  Identification  4,453  4,400  2,800  3,500 


Explanation  ot  changes  trom  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  DARPA/Navy  Submarine  Laser  Communication  (SLC)  Program  is  developing  the 
technology  necessary  for  providing  critical  subsurface  conmunicat ions ,  using  blue-green  lasers.  The  specific 
payoffs  of  this  system  would  be:  (1)  providing  critical  messages  to  SSBN's  in  pre-,  trans-  and  post-SIOP  at  depth 
without  compromising  the  submarine's  natural  covertness,  thus  helping  to  ensure  the  SSBN  force's  continued  high 
level  of  survivability  to  even  the  most  severe  hypothetical  threats  of  the  future;  (2)  increased  robustness  and 
survivability  of  the  C3  system  well  into  the  post-attack  period;  (3)  allowing  the  SSN  to  work  most  effectively  in 
its  own  environment  while  providing  it  threat  and  target  intelligence  information  without  requiring  it  to  break  off 
its  operations  to  receive  data  on  or  near  the  surface;  (4)  controlling  a  broad  variety  of  pre-placed  underwater 
assets,  such  as  minefields  and  acoustic  arrays. 

The  specific  objectives  of  the  DARPA/Navy  SLC  program  are:  (1)  Preserve  the  option  for  a  decision  for 

deployment  of  a  (mirror  satellite,  laser  satellite  or  mix)  SLC  Satellite  system  which  demonstrates  an  enhancement 
of  the  fighting  effectiveness  of  our  submarine  forces;  (2)  Exploit  tactical  airborne  SLC  as  rapidly  as  is  feasible; 
(3)  Achieve  an  effective  transition  to  the  Navy  for  both  SLC  Airborne  (SLCAIR)  and  SLC  Satellite  (SLCSAT)  programs. 

SLC  System  Concepts.  In  the  near  term  blue-green  laser  communications  could  be  used  in  direct  support  operations. 
In  this  case  the  laser  would  be  installed  in  a  variety  of  aircraft,  both  carrier  and  land  based.  Threat  and  target 
data,  as  well  as  control  orders,  would  be  radioed  from  the  battlegroup  to  the  aircraft  and  converted  into  laser 
pulses.  There  would  be  no  attempt  or  need  to  localize  the  submarine.  In  the  event  that  report  back  was  desired, 
the  submarine  could  use  a  buoy  or  come  to  periscope  depth  to  establish  radio  communications. 

Equipment  available  in  should  be  able  to  provide  communications  over  all  of  a 

operating  area  to  depths  of  feet,  or  more,  of  the  time.  At  reduced  data  rates,  even  greater  depths  can  be 

reached.  When  the  cloud  cover  is  extremely  heavy  or  in  the  dirtest  water,  data  rates  or  depths  would  be  reduced. 

In  order  to  ,  use  of 

satellites  is  mandatory.  There  are  two  basic  satellite  approaches  being  pursued,  but  the  techn^  ■  ,:y 
state  is  not  yet  advanced  sufficiently  to  make  a  decision  betwen  the  two  based  on  cost,  risk,  and  utility. 
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Whichever  approach  is  used,  mirror  satellite  (MS)  or  laser  satellite  (LS),  the  downlink  beam  travels  from  the 
satellite  through  clouds  to  a  diameter  spot  on  the  water.  Data  rates  transmitted  to  submarines  in 

this  spot  can  be  high,  perhaps  .  The  message  is  transmitted  to  the  spot,  then  the  beam  is 

stepped  to  a  new  spot,  and  the  message  is  retransmitted.  The  process  continues  until  the  entire  operating  area  is 
covered,  and  this  reduces  the  average  data  rate  accordingly.  The  wide  coverage  area  eliminates  any  possibility  of 
the  enemy  localizing  the  submarine. 

Another  feature  of  SLC  is  that  it  is  a  spotcast  as  opposed  to  broadcast  system.  This  means  that  different  messages 
can  be  sent  to  different  areas  with  no  time  penalty,  and  results  in  a  improvement  in  message  delivery 

time  over  broadcast  systems  in  some  circumstances. 


G.  RELATED  ACTIVITIES;  There  are  several  supporting  Navy  programs  in  areas  such  as  blue-green  laser  technology  and 
optical  oceanography.  Other  major  technology  areas,  such  as  space  optical  systems  and  atmospheric  compensation, 
are  coordinated  with  ongoing  Air  Force,  Navy,  and  DARPA  programs  through  a  variety  of  formal  and  informal 
mechanisms  including  joint  use  of  facilities,  personnel,  and  contracting  agents. 

H.  WORK  PERFORMED  BY:  Industry  (85%),  university  (5Z),  and  government  in-house  laboratories  (10Z).  Contractors 
include:  TRW,  Los  Angeles,  CA;  Hughes  Aircraft  Company,  Los  Angeles,  CA;  McDonnell  Douglas  Astronautics  Company, 
St.  Louis,  MO;  GTE  Sylvania,  Mountain  View,  CA;  Lockheed  Missiles  and  Space  Company,  Palo  Alto,  CA;  Pacific  Sierra 
Research  Corporation,  Santa  Monica,  CA;  AVCO,  Boston,  MA;  Mathematical  Sciences  Northwest,  Bellevue,  WA;  Itek 
Corporation,  Lexington,  MA;  Northrop  Corporation,  Palos  Verdes  Peninsula,  CA;  Rockwell  International,  Canoga  Park 
and  Thousand  Oaks,  CA;  Adaptive  Optics  Associates,  Cambridge,  MA;  Eastman  Kodak,  Rochester,  NY;  and  Lincoln 
Laboratory,  Lexington,  MA.  The  university  work  is  being  done  by  the  University  of  California's  Scripps  Institute 
of  Oceanography  and  the  University  of  Arizona’s  Optical  Science  Center.  In-house  effort  is  being  funded  at  the 
Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Research  Laboratory,  Washington,  D.  C.;  and  Rome  Air  Development 
Center,  Rome,  New  York. 
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I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  first  aircraft-to-submarine  laser  communication  tests  using  the  SLC 
concept  were  conducted  in  waters  off  San  Diego  in  May  1981.  This  experiment,  SLCAIR-81,  conclusively  demonstrated 
the  feasibility  of  communications  with  pulsed  blue-green  lasers  through  clouds  and  water  under  a  variety  of 
conditions.  The  one-watt  laser,  flown  on  an  aircraft  at  feet  altitude,  and  the  3  inch,  2  Angstrom  bandpass 

MK  I  SLC  receiver,  installed  in  USS  Dolphin,  a  Navy  research  submarine,  are  very  limited  and  crude  equipment,  but 
they  still  allowed  communications  to  over  .  Clouds  ranged 

from  800  to  1,600  feet  in  thickness,  the  water  (dirtier  than  previously  expected)  was  typical  of  that  found  in 
actual  operating  areas,  and  intense  bioluminescense  was  observed  in  the  area.  Actual  performance  matched 
predictions  very  closely,  and  simple  scaling  shows  planned  technology  levels  for  FY  1989/1985  should  support  poor 
weather,  full  daylight  communications  to  feet  and  feet  or  more  at  night.  Additional  tests  results 

contributing  to  confidence  in  the  Navy  SLC  performance  prediction  model  have  been  a  1979  heavy  cloud  propagation 
experiment,  the  continuing  construction  of  world-wide  properties  data  base  from  satellite  observations,  and 
extensive  bioluminesence  data  taken  from  a  Navy  submarine  in  active  waters. 

Major  milestones  have  recently  been  met  in  all  critical  technology  areas  required  for  airborne  or  space  SLC 
capabilities.  In  the  Phase  I  space  laser  development  competition,  mercury  bromide  devices  far  exceeded  the 
technology  goals  of  a  1  joule  pulse  at  1Z  total  efficiency,  and  will  be  continued  to  address  the  more  diffic- It 
lifetime  and  efficiency  issues.  For  the  mirror  satellite  approach,  in  1981  a  xenon  fluoride  laser  surpassed  its 
single  pulse  goal  of  ,  approximately 

.  Another  xenon  fluoride  laser  has  successfully  demonstrated  repetitive  pulse  operation.  Atmospheric 
compensation  was  demonstrated  in  the  laboratory  in  mid-1981,  serving  as  the  basis  for  future  field  experiments 
through  the  real  atmosphere.  Not  only  did  the  Mark  I  SLC  receiver  used  in  SLCAIR-81  demonstrate  2  Angstrom 
bandpass,  3  inch  aperture,  and  a  ♦  15  degree  field  of  view  in  water  (approximately  1,000-fold  throughput 
improvement  over  past  technology),  but  a  Cadmium  Sulfide  module  has  also  been  demonstrated,  promising  an  additional 
improvement.  Either  the  quartz  or  the  CdS  filters  are  adequate  to  support  actual  operational  receivers. 
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2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  support  of  SLC  program  objectives  and  the  major 
decision  points  of  1984/1985  (described  in  the  following  section),  technology  development,  experiments,  and  designs 
for  major  tests  will  be  conducted  in  three  areas:  tactical  airborne  SLC  and  both  laser  satellite  and  mirror 
satellite  approaches.  For  the  laser  SLCSAT,  the  principal  risk  area  is  the  laser  itself,  and  a  major  effort  will 
identify  the  spacecraft  engineering  issues  associated  with  each  of  the  candidate  space  laser  technologies  in  order 
to  allow  us  to  concentrate  resources  on  the  most  promising  from  the  viewpoint  of  the  final  application,  not  just 
near  term  experiments.  The  current  leading  candidate,  Mercury  Bromide  (HgBr),  will  be  taken  to  a  200  wa' t 
laboratory  breadboard  by  the  end  of  FY  1984,  and  other  candidates  (Raman  shifed  XeCl ,  copper  vapor,  and  frequency 
doubled,  diode  pumped  Neodymium  glass,  etc.)  will  be  thoroughly  evaluated  in  laboratory  tests.  A  conceptual  design 
for  a  first  end-to-end  laser  satellite  experiment  will  be  completed  by  FY  1984  for  the  most  promising  candidates. 

For  the  mirror  satellite  approach  the  greatest  risk  in  a  first  SLCSAT  experiment  is  the  integration  of  the  many 
complex  technologies  required  for  successful  operation.  Therefore  this  effort  focuses  on  a  preliminary  design 
effort  and  concomitant  technology  demonstration  in  many  areas:  adaptive  optics,  pointing  and  tracking,  mirror 
panel  fabrication  and  control,  coatings  and  so  on.  Major  experiments  will  be  performed  in  two  areas:  first,  the 
Lincoln  Laboratory  atmospheric  compensation  experiment  will  be  installed  in  a  beam  director  at  the  DARPA  optical 
station  on  Maui  (AMOS)  for  low  power  compensation  tests  on  a  horizontal  path  (1982),  to  an  aircraft  (1983),  and 
finally  to  a  sounding  rocket  at  400-600  kilometer  altitudes  (1984).  Second,  within  the  DARPA  high  energy  visible 
laser  program,  a  high  power,  closed  cycle  XeF  experimental  laser  will  be  designed  and  built 

in  stages  over  the  next  few  years.  SLC  funds  will  support  features  to  test  conversion  to  blue-green  light  for  the 
mirror  satellite  approach. 

In  order  to  move  from  the  aircraf t-to-submarine  feasibility  test  of  SLCAIR-81  to  similar  experiments  in  stressing 
environments  in  the  SLC  Program  will  complete  two  Mark  2  SLC 

receivers,  one  based  on  quartz  and  the  other  on  Cadmium  Sulfide  (CdS)  filters.  These  receivers  will  not  only  be 
used  on  USS  Dolphin,  but  will  be  directly  compatible  with  simple  installation  on  many  operational  attack  submarines 
for  testing.  To  support  these  tests,  an  airborne  laser  of  approximately  will  be  built  using  near-term 

technology. 
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Advanced  technologies  will  be  pursued  where  they  offer  the  hope  of  radical  performance,  reliability,  or  cost 
improvements  in  the  baseline  system.  Two  areas  singled  out  for  intense  advanced  technology  work  are  receivers, 
where  greatly  improved  ease  of  manufacture  and  material  availability  is  the  goal,  and  the  space  laser,  with  goals 
of  efficiency  and  a  degree  of  simplicity  compatible  with  long  life  in  space. 

3.  Program  to  Completion:  The  overall  program  strategy  is  to  achieve  early  (1984/1985)  operational  level  tests  of 

technology  supporting  airborne  tactical  SLC  and  to  transition  that  part  to  the  Navy  for  engineering  development  and 
exploitation.  In  the  far  term,  the  objective  is  to  be  in  a  position  to  support  an  informed  deployment 

decision  for  a  SLC  satellite  system.  The  SLCAIR  portion  is  defined  by  SLCAIR-84/5  experiments  and 

deployment  decision  will  be  based  on  technology  development  and  demonstration, 
subsystem-level  experiments,  Navy  operational  utility  and  survivability  assessments,  and  a  potential  first  end-to- 
end  SLC  satellite  experiment  (SLCSAT-1).  In  the  near  term,  the  technology  efforts  are  geared  toward  supporting  a 
FY  1984  decision  on  what,  if  any,  SLCSAT-1  test  is  to  be  flown.  SLCSAT-1,  if  launched,  will  have  a  residual 
operational  utility  as  well  as  resolve  remaining  experimental  issues  and  will  be  based  on  completely  scalable 
technology. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year's 
Reported  Plan 

Early  FY  1982 

Late  FY  1982 

Mid  FY  1983 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1982 


pulse  from  blue-green 
ground-based  laser. 


Priority  Revision  to  match  overall  program 
pace. 


Mid  FY  1983 


aperture,  submarine  compa¬ 
tible  receiver  complete. 


Priority  revision  to  match  overall  program 
pace. 


Mid  FY  1983  Mirror  satellite  preliminary 
design. 


No  change. 
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Last  Year's 
Reported  Plan 

Late  FY  1983 


Late  FY  1983 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1983  Laser  beam  compensated  for  tur-  No  change, 
bulence  through  full  atmosphere 
to  aircraft. 


Mid  FY  1984  Severe  conditions  aircraft  to  Adjusted  to  match  availability  of  higher 

sub  communications  experiment.  power  laser  -  not  a  part  of  original  plan. 

Late  FY  1984  Laser  beam  compensated  for  tur-  New  Milestone, 
bulence  through  full  atmosphere 
to  sounding  rocket. 


Late  FY  1984  Hardware  decision  point  for  first  New  Milestone, 
end-to-end  Submarine  Laser 
Communication  Satellite  Experi¬ 
ment  (SLCSAT-1). 


Mid  FY  1985  Tactical  Airborne  SLC  test. 


New  Milestone. 


5.  Resources:  ($  in  thousands) 

FY  1981 

Project  Title  Actual 

Submarine  Laser  Communications  $27,341 

*  Funded  in  PE62711E,  Project  EE-16 


FY  1982 
Estimate 

$28,200 


FY  1983  FY  1984 

Estimate  Estimate 

$31,200  * 


I 

■l 
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A.  RESOURCES :  ($  in  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL 

FOR  PROGRAM  ELEMENT 

$84,348 

$84,715 

$103,900 

$139,700 

Continuing 

N/A 

TT-1 

Target  Acquisition  and 
Engagement 

20,071 

25,211 

32,950 

o 

o 

Continuing 

N/A 

TT-2 

Weapons  Technology  and 
Concepts 

26,429 

31,617 

31,175 

41  100 

Continuing 

N/A 

TT-3 

Naval  Warfare 

35,903 

i  ’  .887 

32,875 

45,600 

Continuing 

N/A 

TT-4 

Advanced  Armor  Technology 

1,945 

5,000 

6,900 

7,900 

Continuing 

N/A 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  is  dedicated  to  the  development  of  advanced 
technologies  and  concepts  that  will  serve  as  the  basis  for  development  of  the  next  generation,  tactical  systems. 

The  overall  program  goal  is  to  substantively  advance  non-nuclear,  tactical,  combat  capabilities  with  careful 
consideration  to  both  realistic  cost  and  Service  manpower  constraints.  The  program  technology  development 
objectives  are  grouped  into  four  major  categories:  (1)  improving  target  acquisition  and  engagement  capabilities; 
(2)  advancing  fire  control,  seeker,  command  and  control  and  weapon  technology;  (3)  improving  tactical  naval  warfare 
capabilities;  and  (4)  improving  armor  technology,  all  to  counter  the  expanding  tactical  threats. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Overall  project  objectives  are  to  develop  advanced  technology  for  Che  following 

applications:  (1)  detection,  acquisition  and  engagement  of  enemy  ground  and  airborne  targets  with  bistatic  radar 

sensors  and  weapons  that,  if  successfully  developed,  will  form  the  basis  for  a  new  generation  of 
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survivable  battlefield  systems  with  expanded  performance  capabilities;  (2)  the  development  of  surveillance  and 
targeting  concepts  against  next  generation,  low  radar  cross  section,  stealth  vehicles;  and  (3)  advanced  imaging 
infrared  and  millimeter  wave  radar  seekers  which  may  be  applied  to  both  gun-fired  projectiles  and  missiles.  Major 
emphasis  has  been  placed  on  developing  the  technology  for  (4)  an  advanced  fire  and  forget  anti-armor  seeker  capable 
of  achieving  a  high  hit  probability  against  advanced  armored  combat  vehicles,  (5)  initiation  of  a  concept  to  target 
critical  battlefield  control  nodes,  (6)  new  indirect  fire  cannon  concepts,  (7)  an  all  digital  radar  capable  of 
multi  mode,  adaptive  operation  in  an  ECM  environment,  and  (8)  use  of  electro-magnetic  propulsion  for  gun 
applications.  Other  objectives  include  (9)  the  development  of  processing  algorithms  to  perform  acoustic 

ocean  search,  target  localization,  tracking  and  classification  using  the  current 

.  Additionally,  (10)  a  major  exploratory 

effort  is  under  way  to  develop  means  to  integrate  and  correlate  the  outputs  of  a  spectrum  of  wide  area  surveillance 
sensors  to  provide  Over-the-Horizon  (OTH)  targeting  information  to  commanders  at  sea.  Similiarly,  (11)  work  is 
also  underway  on  Che  development  of  array  with  a  satellite  data  read-out  and  (12) 

Beyond  passive  submarine  detection,  (13)  the  use  of  high  level  acoustic  sources  is  under  study  for  active 

ranging 

.  In  the  tactical  ASW  area,  efforts  proceed  on  (14)  the  use  of  off-board  sensors  and  an 
interconnecting  data  link  to  improve  the  acquisition  performance  of  future  torpedoes  and  the  development  (15)  of  a 
new  class  of  advanced  submarine  conformal  sonar  arrays  embodying  a  newly  developed  technology  base  in  hydrophones, 
platform  noise  reduction,  and  array  beamforming.  The  objective  of  the  armor  technology  effort  (16)  is  to  explore 
and  demonstrate  the  technical  feasibility  of  advanced  armor  systems  to  provide  ballistic 

protection  against  large  and  small  caliber  munitions. 

D.  COMPARISION  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  increase  in  Target  Acquisition  and  Engagement  (TA&E)  Project  in 
FY  1982,  reflects  the  initiation  of  the  counter  stealth  program,  the  critical  node  targeting  program  and  the  all- 
digital  radar  program.  Changes  in  major  program  milestones  include  a  12  month  slip  in  the  counter  stealth 
program,  due  to  FY  1981  funding  cuts. 
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The  decrease  in  the  Weapons  Technology  and  Concepts  program  area  in  comparison  to  that  presented  in  the  FY  1982 
Descriptive  Summary  is  primarily  due  to  reductions  to  the  Sanctuary  Radar  project,  electromagnetic  force  (EMF)  gun 
program,  tactical  nuclear  targeting  project  which  was  partially  offset  by  the  addition  of  the  Advanced  Indirect 
Fire  System  (AIFS)  program  which  had  been  transferred  from  £  #6271  IE  project  EE-13. 

The  FY  1982  projected  budget  for  the  Naval  Warfare  (formerly  Ocean  Monitoring  and  Control)  project  reflects  a 
reduction  of  $7.1  million  from  the  amount  cited  in  the  FY  1982  RDT&E  Descriptive  Summary.  Reductions  were  related 
to  the  transition  of  the  Acoustic  Research  Center  to  Navy  control  and  the  progress  of  other  former  SEAGUARD 
projects  to  Service  transition.  These  were  accompanied  by  a  substantial  increase  in  scope  for  the  Ocean  Tactical 
Targeting  and  Advanced  Conformal  Submarine  Array  System,  but  the  net  result  has  been  the  decrease  reported.  All 
other  programs  continue  essentially  as  planned.  In  the  FY  1982  summary,  the  Advanced  Armor  effort  was  included  in 
the  Weapons  Technology  and  Concepts  Project. 


E. 


OTHER  APPROPRIATION  FUNDS:  None 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION :  The  major  goal  of  this  project  is  to  significantly  increase  the  U.S.  force's 
capability  to  acquire  and  engage  tactical  targets.  A  significant  problem  on  the  battlefield  of  the  future  is  to 
locate,  identify,  and  attack  the  enemy  in  both  first  and  second  echelon  formations  in  weather,  at  night,  and  while 
encountering  defensive  weapons,  electronic  countermeasures,  and  deception  tactics.  This  project  includes  sensor 
and  weapons  programs,  each  of  which  is  designed  to  meet  a  current  mission  shortfall  with  advanced  technology.  To 
meet  this  project  goal,  five  ongoing  elements  are  included:  (1)  bistatic  radar  techniques  to  increase  radar 
survivability  by  placing  the  vulnerable  transmitter  in  a  Sanctuary  or  by  using  existing  "sanctuary"  transmitters, 
such  as  AWACS,  operating  with  separate  receivers;  (2)  a  closed  loop,  deception  electronic  countermeasures  (DECM) 
concept,  called  Surgical  Countermeasures,  to  operate  against  advanced  radars  and  missile  seekers;  (3)  advanced 
detection  and  engagement  concepts  for  defense  against  next  generation  cruise  missiles 

called  Cruise  Missile  Defense;  and  (4)  integrated  active  and  passive  location  techniques  called  Critical 
Mode  Targeting,  for  engaging  second  echelon  force  elements  .  A  fifth 

element  added  in  FY  1983  is  the  All  Digital  Radar,  which  will  use  a  digital  signal  processor  to  form  the  antenna 
beams  as  well  as  process  their  output  signals,  providing  enhanced  detection  and  tracking  capabilities  at 
significantly  lower  cost  than  conventional  radars  using  conventional  phase  shifters, 

G.  RELATED  ACTIVITIES:  Project  interaction  with  the  Services  include  early  information  exchanges,  with  transition  to 
joint  developments  when  common  program  objectives  and  technology  issues  are  identified.  The  Sanctuary  Bistatic 
Radar  program  is  jointly  funded  by  the  Air  Force  and  by  the  U.S.  Army,  both  under  Memoranda  of  Agreement.  An 
element  of  the  Sanctuary  Bistatic  Radar  program,  called  Tactical  Bistatic  Radar  Development  (TBIRD)  forms  the  basis 
for  the  USAF's  Covert  Strike  program,  PE  #63103F.  The  Surgical  Countermeasures  program  is  jointly  funded  with  the 
Navy,  under  a  Memorandum  of  Agreement,  and  exploits  technology  developed  earlier  by  the  Navy,  under  Program  Element 
62712N.  Investigations  of  the  Assault  Breaker  concept,  the  Forward  Swept  Wing  technology,  and  the  Battlefield 
Exploitation  and  Target  Acquistion  (BETA)  testbed,  coupled  with  the  Coherent  Emitter  Location  System  (CELT),  all  of 
which  had  been  included  in  this  program  element  in  FY  1980  and  prior  years,  were  transferred  to  PE  62711E  in  FY 
1979,  FY  1980  and  FY  1981,  respectively.  Work  on  the  Fire  and  Forget  seeker,  including  the  Advanced  Forward 
Looking  Infrared  (FLIR)  system  and  the  STARTLE  millimeter  wave  sensor,  which  had  been  included  in  this  program 
element  in  FY  1980  and  prior  years,  was  transferred  to  PE  #62702E,  Project  #TT-2  in  FY  1981.  Both  the  Cruise 
Missile  Defense  and  Critical  Node  Targeting  programs  are  being  developed  with  the  U.S.  Air  Force  Rome  Air 
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Development  Center;  joint  funding  and  Memoranda  of  Agreement  are  anticipated.  The  Cruise  Missile  Defense  program 
applies  the  technology  developed  under  the  Netted  Radar  and  Hybrid  Signal  Processing  efforts,  both  included  in  this 
program  element  during  FY  1981  and  prior  years.  The  new  element,  All  Digital  Radar,  is  being  developed  with  the 
U.S.  Army  Missile  Command;  joint  funding  and  a  Memorandum  of  Agreement  are  anticipated. 

H.  WORK  PERFORMED  BY:  All  the  efforts  are  funded  with  industry,  which  include:  MIT/Lincoln  Laboratory,  Lexington, 
Massachusetts;  International  Business  Machines,  Gaithersburg,  Maryland  and  Owego,  New  York;  Technology  Service 
Corp.,  Santa  Monica,  California;  Hughes  Aircraft  Company,  El  Segundo,  California;  General  Electric,  Utica,  New 
York;  TRW,  Redondo  Beach,  California;  Norden  Systems,  Norwalk,  Connecticut;  Raytheon  Corporation,  Lexington, 
Massachusetts;  Advanced  Information  and  Decision  Systems,  Inc.,  Mountain  View,  California;  and  E-Systems,  Garland, 
Texas. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  Sanctuary  bistatic  radar  program  (with  the  transmitter  remoted  from  the 
threat  area)  completed  short  range,  feasibility  tests  and  clutter  measurements  in  FY  1977.  As  a  result,  the 
development  of  a  long  range  air  defense  testbed  (ground-based  receiver)  and  an  air-to-ground  attack  testbed 
(airborne  receiver)  were  initiated  in  FY  1978.  Air  defense  testbed  experiments  were  completed  in  FY  1980,  and 
demonstrated  for  the  first  time  that  tactical  air  targets  could  be  detected  at  long  range 

and  in  ground  and  sea  clutter.  This  success  gave  rise  to  the  Bistatic  Alerting  and  cueing 
element  of  the  Sanctuary  program  which,  in  FY  1981,  initiated  design  activity  for  a  small,  low  cost,  bistatic 
battlefield  threat  warning  and  cueing  receiver  for  the  U.S.  Army.  The  air-to-ground  attack  testbed  (TBIRD)  was 
constructed  to  demonstrate  both  vulnerability  reduction  and  performance  enhancement  —  through  forward-looking 
Synthetic  Aperture  Radar  (SAR)  mapping  directly  on  the  aircraft's  velocity  vector,  something  that  cannot  be  done 
with  a  monostatic  radar.  Development  of  the  testbed  continued  through  FY  1980  and  initial  tests  were  conducted  in 
FY  1981;  they  were  not  successful,  primarily  due  to  instrumentation  difficulties.  A  second  set  of  field  tests  are 
planned  in  late  FY  1982  and  early  FY  1983.  Analysis  of  target  glint  reduction  for  semiactive  (i.e.,  bistatic) 
homing  missiles  was  completed  in  FY  1979,  and  validated  at  Pacific  Missile  Test 

Center,  Pt.  Mugu,  California.  In  the  Surgical  Countermeasures  program  laboratory  tests  against  an  advanced 
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radar  successfully  demonstrated  t.V.e  concept  of  closed  loop  deception,  where  victim  radar  antenna  response 
was  monitored  remotely,  and  fed  back  to  control  the  deception  signal.  In  FY  1981,  development  of  a  field  test 
demonstration  system  was  started,  in  anticipation  of  field  tests  against  Soviet  radar  emulators  in  FY  1982  and  FY 
1983.  The  Cruise  Missile  Defense  program  was  begun  in  FY  1980  with  a  short  series  of  tests  and  measurements  of 
forward  scatter  radar  cross  section  parameters  using  test  facilities  available  at  the  Pacific  Missile  Test  Center, 
Point  Mugu,  California.  Work  on  CMD  was  interrupted  in  FY  1981  due  to  budget  cut  but  will  continue  at  an  increased 
level  during  FY  1982.  For  Critical  Node  Targeting,  a  bi-service  multi-agency  workshop  was  held  to  consider 
vulnerabilities  of  the  Soviet  command  and  control  structure  and  means  of  exploiting  these  vulnerabilities  to 
interdict  second-echelon  forces.  The  workshop's  results  led  to  formulation  of  the  Critical  Node  Targeting  program 
which  began  in-house  concept  analysis  in  FY  1981.  A  preliminary  design  effort  to  reduce  development  risk  was 
completed  on  an  advanced  receiver  concept  called  METASCAN  as  part  of  Critical  Node  Targeting.  This  new  receiver 
concept  will  analyze  multiple  signals  for  the  determination  of 

force  size  and  location.  Work  on  the  new  element,  All  Digital  Radar,  was  begun  by  defining  a  system  concept  and 
constructing  a  preliminary  breadboard  at  the  U.S.  Army  Missile  Command's  laboratory. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  major  FY  1982  and  out  year  program  objectives 
consist  of  design,  evaluation,  development,  fabrication,  field  testing,  and  transition  of  technology  and  associated 
system  concepts. 

In  FY  1982,  the  Sanctuary  bistatic  radar  program's  long  range  air  defense  testbed  transitions  to  the  new  Cruise 
Missile  Defense  program  for  forward-scatter  radar  cross  section  enhancement  measurements.  The  air-to-ground 
testbed  (TBIRD)  initiates  the  second  set  of  field  tests,  demonstrating  silent  attack,  forward-looking  synthetic 
aperture  radar  (SAR)  mapping,  and  ECCM  performance.  The  testbed  includes  real  time  operation  and  hybrid 
monostatic/bistatic  operation.  Fabrication  of  the  Bistatic  Alerting  and  Cueing  (BAC)  testbed  is  started.  In  the 
Surgical  Countermeasures  program  the  brassboard  testbed  development  is  complete  and  field  tests  are  started  at  NWC, 
China  Lake,  California.  Technology  related  to  the  Advanced  Surveillance  Radar  and  to  Hybrid  Signal  Processing, 
reported  in  the  FY  1982  RDTAE  Descriptive  Summary,  is  transferred  to  the  Cruise  Missile  Defense  program.  The 
Cruise  Missile  Defense  program  analyzes  new  sensor  and  signal  processing  concepts  for  detecting,  tracking  and 
engaging  air  vehicles,  flying  at  low  altitudes, 
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Concepts  include  low  frequency  airborne  radars  (Teal  Rain  Radar),  forward  scattei  and  multistatic  radars, 
specialized  signal  processing,  and  low  cost,  proliferated  sensors.  The  Critical  Node  Targeting  program  conducts  a 
comprehensive  system  analysis  to  identify  the  critical  parameters  required  to  locate  and  target  enemy  force 
elements,  .  A 

critical  experiment  is  planned  during  FY  1983  using  existing  sensors  to  assess  the  feasibility  of  the 

concept  and  to  refine  systems  requirements.  Engineering  definition  of  the  radar  and  electronic  support  measures 
systems  are  derived  from  the  systems  study.  The  METASCAN  receiver  is  designed,  breadboarded  and  initial 
fabrication  has  begun.  A  detail  test  plan  is  developed  to  assess  the  full  potential  of  the  receiver’s  concept. 

The  All  Digital  Radar  program  begins  concept  and  design  formulation  to  identify  critical  areas  of  design  and  to 
develop  a  testbed  for  the  medium-range  tactical  air  defense  mission. 

For  the  FY  1983  Sanctuary  bistatic  radar  program,  the  air-to-ground  attack  testbed  (TBIRD)  will  have  completed  its 
field  demonstration,  and  be  transitioned  to  the  Air  Force  as  part  of  their  Covert  Strike  Program.  The  Bistat ic 
Alerting  and  Cueing  (BAC)  concept  will  commence  joint  field  tests  with  the  U.S.  Army,  using  the  All  Weather 
Airborne  Control  System  (AWACS)  and  simulated  Stand-Off  Target  Acquisition  System  (SOTAS)  radars  as  the  standoff 
illuminators.  In  the  Surgical  Countermeasures  program,  field  tests  against  advanced  radar/seekers  will  have  been 
completed,  and  the  program  transitioned  to  the  U.S.  Navy.  In  the  Cruise  Missile  Defense  program  design,  simulation 
and  evaluation  of  low  frequency  airborne  radar  techniques  and  the  forward  scatter/multistatic  radar  concepts  will 
have  been  completed,  and  integration  efforts  for  field  test  demonstration  of  the  most  promising  techniques  will 
begin.  In  the  Critical  Node  Targeting  program  the  system  analysis  has  been  completed,  with  the  delivery  of  a 
detailed  system  definition,  operational  performance  estimates  and  technology  issues.  The  critical  technology 
issues  are  identified  and  a  system  demonstration  will  commence  with  the  initiation  of  the  design  and  fabrication  of 
the  critical  sensor  components,  both  active  and  passive.  The  METASCAN  advanced  development  receiver  will  undergo 
an  extensive  test  program  to  determine  its  fidelity  across  the  intercept  bandwidth.  Detailed  application 
assessments  will  be  undertaken  to  determine  the  proper  demonstration  project  for  this  versitile  receiver  concept. 
The  All  Digital  Radar  designs  will  be  complete  and  construction  of  a  concept-feasibility  model  begun. 

For  FY  1984,  the  Bistatic  Alerting  and  Cueing  (BAC)  program  will  have  completed  a  joint  field  demonstration  and,  if 
successful,  will  transition,  to  the  U.S.  Army  for  advanced  development,  possibly  in  the  Short  Range  Air 
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Defense  Systems-Command  and  Control  (SHORADS-C21  testbed.  In  the  Cruise  Missile  Defense  program,  operational 
requirements  and  technical  interfaces  will  have  been  identified,  followed  by  design  initiation  of  testbeds  for  the 
selected  approaches.  The  testbed  development  and  integration  of  at  least  two  competing  approaches  is  anticipated. 
In  the  Critical  Node  Targeting  program,  the  active  and  passive  sensor  will  be  fabricated  and  will  begin  final 
integration  into  the  demonstration  platform.  Three  additional  METASCAN  receivers  will  be  developed  for  testing  in 
an  emitter  location  system.  The  systems  will  be  transferred  to  the  Critical  Node  Targeting  effort.  The  A1 1 
Digital  Radar  testbed  will  be  completed  and  joint  testing  with  the  U.S.  Army  begun. 

3.  Program  to  Completion:  This  is  a  continuing  program.  New  initiatives  will  be  evaluated  as  technology  options 
permit.  The  bistatic  hybrid  radar  technology  will  have  been  transferred  for  both  retrofit  and  new  radar 
development  by  the  Services,  starting  in  FY  1984.  Field  demonstrations  of  the  new  Cruise  Missile  Defense 
technologies  will  be  conducted  starting  in  FY  1984,  and  continuing  through  FY  1985;  Service  transition  is 
anticipated  in  late  FY  1985.  Field  demonstration  of  the  Critical  Node  Targeting  testbed  will  commence  in  the 
United  States  in  FY  1985,  continuing  into  FY  1986  with  a  European  demonstration;  Service  transition  is  anticipated 
in  FY  1986.  The  All  Digital  Radar  will  be  proven  in  a  field  demonstration  and  transferred  to  the  U.S.  Army  for 
further  development  in  medium-range  air  defense. 

4.  Milestones:  Milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY  1982 
have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year*s 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Early  FY  1982 

Mid  FY  1982 

Surgical  Countermeasures  Field 
Test. 

Delay  in  contracting  work  with 

industry. 

Mid  FY  1981 

ICO 

Mid  FY  1982 

Sanctuary  Radar  Air-To-Ground 
(TBIRD)  tests. 

Retest  scheduled  in  FY  1982  to 
extend  data  taken  in  FY  1981. 

verify  and 

I 
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Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1982 

Late  FY  1982 

Hybrid  Monostatic/Bistatic/LPI 
Radar  Integration. 

No  change. 

Late  FY  1982 

Early  FY  1983 

Field  Tests  for  Bistatic 

Alerting  and  Cueing. 

Slipped  due  to  delays  in  source  selection 
contract  award. 

— 

Mid  FY  1983 

Transition  of  TBIRD  to  the  USAF. 

New  milestone. 

Mid  FY  1983 

Mid  FY  1984 

Development  of  a  Critical  Node 
Targeting  (CNT)  testbed. 

Effort  delayed  one  year  because  the  program 
was  not  funded  in  FY  1981. 

Late  FY  1983 

Late  FY  1984 

Selection  of  Cruise  Missile 

Defense  Concepts  for  Field  Tests. 

Delayed  because  the  program  was  not  funded 
in  FY  1981 . 

— 

Mid  FY  1984 

Metascan  Receiver  transitioned  to 
CNT  Program. 

New  milestone. 

— 

Mid  FY  1985 

Demonstration  of  CNT  testbed 

New  milestone. 

5.  Resources:  ($  in  Thousands) 


FY  1981 

Project  Title  Actual 

Target  Acquisition  &  Engagement  20,071 

Programs  in  this  project  are  jointly  funded  by  the  Army, 


FY  1982  FY  1983 

Estimate  Es  t imate 

25,211  32,950 

Navy  and  Air  Force. 


FY  1984 
Estimate 

45,100 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  overall  objective  of  Weapons  Technology  and  Concepts  is  to  offset  the 
greater  number  of  enemy  weapon  systems  on  the  modern  battlefield  with  the  increased  effectiveness  of  our  weapon 
systems.  This  project  includes  the  development  of  advanced  seeker  technologies  for  precision  guided  munitions  and 
the  application  of  those  technologies  in  both  direct  and  indirect  fire  weapon  systems;  the  development  of  new 
propulsion  technologies  for  direct  and  indirect  fire  weapon  systems;  and  investigation  of  new  concepts  for 
enhancing  battlefield  command  and  control.  The  Assault  Breaker  program,  originally  a  part  of  Project  #TT-2,  is  now 
described  under  PE  #627 1 1 E :  Experimental  Evaluation  of  Major  Innovative  Technologies  (EEMIT).  The  Advanced  Seeker 
Technology  program  (formerly  Tank  Breaker  and  Advanced  Indirect  Fire  System  -  AIFS)  will  develop  seeker  technology 
for  the  use  of  terminally  guided  munitions  to  attack  and  defeat  advanced  armored  combat  vehicles  in  both  open  and 
urban  terrain.  The  Advanced  Seeker  Technology  program  includes  the  development  of  advanced  imaging  infrared  and 
wave  millimeter  seekers,  automatic  target  tracking,  low  cost  guidance  and  control,  and  missile  trajectory  control 
to  achieve  top  attack  against  armored  targets.  The  Electro-Magnetic  Gun  (EMG)  program  explores  the  utilization  of 
alternative  electromagnetic  propulsion  techniques  for  gun  and  launcher  applications.  The  primary  purpose  of  this 
program  is  to  demonstrate  the  feasibility  of  this  technology  for  military  application  by  developing  an  EMG 
laboratory  launcher  system  and  ultimately  technology  demonstration  systems  for  air  defense,  armor,  or  artillery 
applications.  The  EMG  hypervelocity  laboratory  launcher  will  provide  a  unique  capability  for  basic  and  applied 
research  in  electromagnetic  propulsion  and  terminal  ballistics  by  providing  a  capability  to  accelerate 
projectiles  to  very  high  velocities  .  The  Advanced  Seeker  Signal  Processing  (ASSP)  program 

is  a  new  activity  and  takes  the  place  of  effort  on  the  Guided  Anti-Armor  Motar  Projectile  (GAMP)  contained  in  last 
year's  submission.  Precision  terminal  guidance  for  the  broad  class  of  ground  targets  has  been  under  invest igat ion 
by  DARPA  and  the  Services  for  the  past  five  years.  Existing  programs  for  the  development  of  Terminally  Guided 
Submunitions  (TGSM)  are  based  upon  low  resolution  infrared  seeker  technology  that  is  currently  available.  TGSM 
target  acquisition  algorithms  for  target  detection  and  acquisition  have  been  based  upon  gross  amplitude  and  size 
information.  As  more  advanced  high  resolution  imaging  infrared  focal  plane  array  sensors  become  available,  a  more 
advanced  set  of  target  acquisition  algorithms  must  be  developed  and  tested.  This  effort  will  do  that.  Development 
of  improved  terminal  guidance  signal  processing  techniques  will  enhance  the  operational  capability  of  terminally 
guided  munitions  using  advanced  sensors.  Success  in  establishing  such  a  capability  would  substantially  reduce  the 
numbers  of  munitions  required,  reduce  collateral  damage,  permit  use  of  smaller  warheads,  and  reduce  launcher  and 


countermeasure  vulnerability.  The  Advanced  Command  and  Control  Systems  Technology  is  a  new  initiative,  with  the 
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following  rationale.  The  capability  for  survivable,  reliable,  rr.al“time  command  and  control  (C  )  for  management  of 
the  battle  is  one  of  the  most  critical  requirements  for  the  Services  today.  A  major  problem  in  current  Cz  systems 
is  that  individual  data  processing  systems  have  been  developed  that  cannot  collectively  share  data.  Further,  both 
data  processing  and  communication  systems  have  been  developed  from  the  perspective  of  data  processors  and 
communicators  rather  than  the  user  commander  and  his  staff.  Both  DARPA  and  the  Army  are  invest igat ing  means  of 
providing  integrated  communications  and  processors  to  support  the  near  real-time  information  flow  required  among 
processors,  sensors,  and  commanders.  These  efforts  are  coordinated  closely  and  approached  not  only  from  the 
perspective  of  data  processing  and  communicat ions  technology,  but  also  from  the  systems  perspective  of  analysis  and 
integration  of  user  requirements,  starting  at  the  small  unit  levels  and  progressing  up  to  the  Division  level.  This 
requires  the  development  of  new  technological  concepts,  advanced  processing,  data  exchange,  and  display.  Advanced 
techniques  of  communication  technology  will  be  considered  and  evaluated. 

G.  RELATED  ACTIVITIES:  The  Advanced  Seeker  Technology  program  is  applicable  to  Army  and  Marine  Corps  man  portable 
anti-tank  systems,  as  well  as  air-to-sur face  anti-tank  weapons,  and  anti-air  weapons.  The  Electro-Magnetic  Gun 
(EMG)  program  is  a  joint  effor  with  the  Army  Armaments  Research  and  Development  Command  (ARRADCOM)  and  has 
maintained  close  ties  with  related  work  pursued  by  both  the  United  States  Air  Force  and  the  Government  of 
Australia.  Further,  the  Navy's  on-going  program  in  pulsed  power  sources  (funded  through  both  the  Office  of  Naval 
Research  and  the  Naval  Air  Systems  Command)  can  be  expected  to  contribute  in  the  area  of  energy  supplies  and 
storage  devices  for  electromagnetic  gun-type  weapons.  The  entire  Department  of  Defense  (DoD)  effort  is  coordinated 
by  the  so-called  "DoD  Working  Group”,  which  includes  representatives  of  the  Services,  the  national  laboratories, 
and  DARPA.  DARPA  will  demonstrate  the  feasibility  of  EMG  technology  for  military  development,  ARRADCOM  will  have 
primary  Service  responsibility  for  implementing  the  technology  in  advanced  development  programs.  The  Advanced 
Seeker  Signal  Processor  program  enhances  technology  developed  under  Assault  Breaker  and  the  Advanced  Seeker 
Technology  program. 

H.  WORK  PERFORMED  BY:  About  852  of  the  work  is  performed  by  industry,  52  by  universities,  and  102  by  DoD  in-house 
laboratories.  The  principal  contractors  are:  Hughes  Aircraft  Corporation,  Canoga  Park,  California;  Martin 
Marietta  Corporation,  Orlando,  Florida;  Norden  Systems,  Incorporated,  Norwalk,  Connecticut;  AVCO,  International, 
Wilmington,  Massachusetts;  Texas  Instruments,  Dallas,  Texas;  and  Northrop  Corporation,  Palos  Verdes,  California. 
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Universities  include:  University  of  California  -  Los  Alamos  Scientific  Laboratories,  Los  Alamos,  New  Mexico; 
Lawrence  Livermore  Laboratories,  Livermore,  California;  Massachusetts  Institute  of  Technology,  Cambridge, 
Massachusetts;  University  of  Texas,  Austin,  Texas;  and  U.S.  Naval  Postgraduate  School,  Monterey,  California. 
Government  laboratories  a^e:  U.S.  Army  ^rmrments  Research  and  Development  Command,  Dover,  New  Jersey;  U.S.  Army 
Missile  Command,  Huntsville.  Alabama;  r  3,  Air  Force  Armament  Development  Test  Center.  Eglin  Air  Force  Base, 
Florida;  and  White  Sands  Missile  Range.  New  Mexico. 

I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROMRi  MS: 

1.  FY  1981  and  Prior  Accomplishments:  Advanced  Indirect  Fire  System  (AIFS):  This  program  was  initiated  in  early 
FY  1979  in  cooperation  with  the  U.S.  Army  to  develop  an  advanced  technology,  autonomous  weapon  system  with  self- 
contained  target  acquisition.  DARPA  concentrated  on  the  development  of  terminal  homing,  lock-on-after-launch 
seeker  technology  for  a  cannon  artillery  projectile.  Phase  I  definition  studies  for  competing  projectile/seeker 
concepts  were  completed  in  October  1980.  Two  prime  contractors  were  selected  for  Phase  II  of  this  program, 
critical  component  development.  Critical  technologies  were  investigated  for  advanced  infrared  and  millimeter  wave 
radar  seekers,  for  ramjet  propulsion  and  flight  control  for  an  extended  range  eight  inch  projectile,  and  for  system 
designs  for  both  eight  inch  and  155  mm  projectiles. 

Electro-Magnetic  Gun  (EMG):  By  FY  1980,  engineering  designs  were  completed  and  fabrication  initiated  for  a  large 
hypersonic  laboratory  rail  gun  intended  to  accelerate  a  projectile  to  a  velocity  of 

.  This  device  will  be  installed  in  mid  FY  1982  at  the  Army  Armaments  Research  and  Development  Command 
(ARRADCOM),  Dover,  New  Jersey,  where  it  will  be  used  in  a  coordinated  program  for  advancing  the  technology  base  in 
rail  gun  components,  power  supplies,  projectiles,  and  hypervelocity  terminal  ballistics.  Simultaneously  during  FY 
1980  and  1981,  several  alternative  electromagnetic  launcher  configurations  were  examined,  including  explosively 
iriven  rail  guns,  plasma  pinch  accelerators,  and  helical  rail  guns  capable  of  launching  small  gliders  at  high 
payload  efficiencies.  In  the  power  supply  area,  prior  to  FY  1981,  substantial  progress  was  achieved  in  reducing 
the  size  and  weight  of  homopolar  generator  systems  capable  of  supplying  the  energy  required  (tens  of  Megajoules) 
for  weapon  scale  launchers,  and  several  prototypes  were  built.  In  late  FY  1981,  operational  analyses  were 
completed  for  gun  systems  incorporating  emerging  electromagnetic  propulsion  technologies  and  indicated  that  the 
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significant  increases  in  projectile  speeds  available  here  can  produce  major  increases  in  effectiveness  in 
applications  where  reduced  time-of-flight  and/or  increased  projectile  kinetic  energy  are  important  factors. 

Advanced  Seeker  Technology:  This  program,  formerly  called  Tank  Breaker  and  the  Advanced  Indirect  Fire  System,  was 
initiated  in  April  1980  after  concept  definition  studies  and  the  results  of  the  Fire  and  Forget  Seeker  program 
indicated  the  potential  for  an  advanced  manportable  anti-armor/assault  weapon  system  to  integrate  emerging 
technologies  for  high  density  imaging  infrared  focal  plane  arrays,  advanced  signal  processing,  missile  guidance  and 
control,  reduced  impulse  launch  mechanisms,  progressive  burning  rocket  motors,  and  advanced  warheads  in  a  low  cost, 
high  performance,  day/night,  fire  and  forget  missile.  Four  contractors  demonstrated  competing  concepts  for  imaging 
infrared  focal  plane  array  seekers,  missile  launch,  and  guidance  and  control  throughout  FY  1981,  culminating  in 
captive  flight  tests  in  first  quarter  1981. 

Advanced  Seeker  Signal  Processing  (ASSP):  ASSP  is  a  FY  1981  initiative.  Algorithms  for  signal  enhancement  and 
target  acquisition  in  clutter  will  be  developed  and  optimized;  then  implementation  in  hardware  capable  of  real-time 
processing  will  begin.  Conceptual  design,  guidance  and  control  analysis,  and  modeling  will  begin,  as  will 
development  of  Phase  I  test  plans. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Advanced  Seeker  Technology:  Critical  seeker  and  tracker 
development  will  continue  with  captive  flight  tests  in  IQ  1983  and  evaluation  of  lock-on-before-launch,  fire  and 
forget  imaging  infrared  seekers.  Programs  also  pursues  advanced  lock-on-after-launch  (LOAL)  seeker  technology  in 
both  infrared  and  millimeter  wave  spectra. 

Electro-Magnetic  Gun  (EMC):  In  FY  1982,  the  final  components  for  the  EMG  laboratory  hypervelocity  launch  system 
were  fabricated  and  assembled,  and  conmissioning  tests  are  underway.  Following  their  completion,  the  laboratory 
system  will  be  installed  at  the  Army  Armaments  Research  and  Development  Command  (ARRADCOM),  Dover,  New  Jersey  (mid 
FY  1982),  where  a  diagnostic  system  for  the  planned  test  series  is  in  procurement.  Engineering  design  is  underway 
on  critical  components  for  a  new  family  of  compact  homopolar  generators,  and  several  higher  efficiency  launcher 
alternatives  will  be  investigated  experimentally.  Further  experimentation  is  being  carried  out  on  the  EMG 
launching  of  actual  military  projectiles  (for  anti-air  warfare),  and  initial  concept  design  studies  are  being 


I 


( 


Project:  #TT-2 
Program  Element:  #62702E 
DoD  Mission  Area:  530 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Title:  Weapons  Technology  and  Concepts 
Title:  Tactical  Technology 
Budget  Activity:  1.  Technology  Base 


commissioned  for  the  first  of  the  proposed  military  demonstration  systems  (probably  an  EMG  artillery  launcher).  In 
FY  1983,  a  coordinated  technology  program  will  be  run  on  the  ARRADCOM  launcher  to  further  develop  the  technology 
base  in  rail  gun  components,  projectiles,  power  conditioning  equipment,  and  hypervelocity  terminal  ballistics.  The 
concept  designs  begun  in  FY  1982  will  be  refined  to  identify  needed  critical  component  development,  and  inii.ial 
design  studies  for  other  military  applications  will  begin.  Exploratory  development  of  alternative  propulsion  and 
pulsed-power  technologies  will  continue.  In  FY  1984,  actual  fabrication  of  selected  components  of  the  first  EMG 
demonstration  system  will  begin,  and  development  will  continue  on  the  other  application  systems  identified  in  the 
1983  programs. 

Advanced  Seeker  Signal  Processing  (ASSP):  Development  and  refinement  of  target  acquisition  algorithms  and  their 
implementation  in  real-time  capable  hardware  will  continue.  Phase  I  will  be  completed  with  helicopter  captive 
flight  test  of  the  seeker/signal  processor  and  the  technology  will  be  transitioned  to  the  Army  for  Phase  II 
development  and  demonstration  in  an  advanced  TGSM.  No  DARPA  effort  beyond  FY  1983  is  currently  planned. 

3.  Program  to  Completion:  Electro-Magnetic  Gun  (EMG):  Exploratory  development  of  the  EMG  technology 
demonstrator  will  continue  to  completion  in  FY  1985,  with  field  evaluation  of  operational  performance  of  the  system 
and  its  potential  application  (to  tank,  artillery,  or  air  defense  guns). 

Advanced  Command  and  Control  Technology:  This  program  is  an  FY  1982  initative  in  response  to  a  request  by  the 
Chief  of  Staff,  USA.  Maneuver  command  and  control  requirements  at  battalion  and  lowe-  unit  levels  will  be 
analyzed,  organizational  and  operational  concepts  developed,  and  a  maneuver  operations  command  and  control 
simulator  developed.  An  accelerated  program  for  operator  interface  research  will  be  initiated.  These  efforts  will 
be  coordinated  with  on-going  activities  at  U.S.  Army  Human  Engineering  Laboratory,  the  9th  Infantry  Division  High 
Technology  Testbed,  and  the  DARPA/Army  testbed.  Maneuver  operational  command  and  control  concepts  will  permit 
evaluation  of  Advanced  Technology  C^  techniques.  With  the  Army,  testbed  hardware  will  be  fabricated  and  evaluated 
as  part  of  the  operational  conanand  and  control  system  in  a  brigade/battalion  level  field  exercise.  Operational 
concepts  and  testbed  hardware  will  then  be  integrated  by  the  Army  for  testbed  evaluation.  Field  evaluation  of 
testbed  hardware  in  the  testbed  will  be  conducted  and  the  technology  transferred  to  the  Services. 
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Last  Year's 
Reported  Plan 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1983  Transition  to  Army  for  Phase  II. 


New  Milestone. 


Advanced  Command  and  Control  Technology 
-  -  —  M id  FY  1983 


Definition  of  advanced  technology  New  Milestone. 
elements. 


Late  FY  1984  Demonstration  of  critical  sub-  New  Milestone, 
components  and  advanced  tech¬ 
nology  control  functions. 

Late  FY  1985  Evaluation  of  total  system  con-  New  Milestone, 
cept  in  the  ADDS  testbed  and 
transition  to  the  user. 


5.  Resources:  ($  in  Thousands) 


FY  1981 

Project  Title  Actual 

Weapons  Technology  and  Concepts  26,429 
The  programs  within  this  project  are  jointly 


FY  1982  FY  1983 

Estimate  Estimate 

31,617  31,175 

funded  with  the  Army. 


FY  1984 
Estimate 

41,100 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  the  Naval  Warfare  project  is  to  evaluate,  analytically  and 
experimentally,  new  technologies  and  system  concepts  which,  if  fully  developed  and  deployed,  would  significantly 
enhance  our  capability  to  maintain  effective  surveillance,  targeting,  and  control  of  surface  and  subsurface  ocean 
areas.  While  continuing  the  emphasis  on  surveillance  of  the  Soviet  Submarine  Launched  Ballistic  Missile  (SLBM)  and 
attack  submarine  forces,  the  overall  program  has  been  expanded  to  address  the  full  range  of  ocean  warfare  issues 
including  advanced  techniques  for  Over-the-Horizon  (OTH)  weapon  targeting  for  both  surface  and  submerged  targets, 
and  the  development  of  more  capable  weapon  vehicles  and  warheads  to  meet  the  expanding  Soviet  threat.  The  total 
program  emphasizes  the  development  and  at-sea  experimental  evaluation  of  functional  prototypes  of  critical 
technology  elements  or  advanced  system  concepts  prior  to  the  commitment  by  the  Navy  of  major  resources  in  advanced 
and  engineering  development.  Programs  currently  being  conducted  or  recently  completed  follow: 


Until  FY  IVel  ,  Project  SEAGUARD  was  DARPA's  major  initiative  in  exploring  fundamental  physical  and  technological 
limitations  on  long  range  undersea  acoustic  surveillance,  and  it  included  advanced  signal  processing  research, 
passive  receiving  array  technology,  and  active  surveillance  research.  Although  the  SEAGUARD  charter  officially 
expired  at  the  end  of  FY  1980,  several  of  the  constituent  programs  have  continued  with  separate  goals  and 
objectives  to  support  ongoing  Department  of  Defense  requirements.  Among  these  are:  (1)  The  Acoustic  Research 
Center  (ARC),  to  support  experimental  evaluation  of  the  limits  of  advanced  signal  processing  techniques  in  the 
areas  of  detection,  tracking,  and  localization.  Massive  distributed  processing 

capabilities, 


permit  real-time  signal  processing  research  and  experimentation 
to  be  conducted  without  interfering  with  the  routine  operation  of  the  SOSUS  system.  The  ARC  serves  increasingly  as 
a  data  source  and  testbed  for  advanced  processors  considered  by  the  Navy  for  operational  use  and  constitutes  a 
major  element  in  proof-of-concept  demonstrations  planned  for  the  Advanced  Autonomous  Array  (FY  1981),  Ocean 
Tactical  Targeting,  and  Active  Surveillance  Programs;  (2)  The  Advanced  Autonomous  Array  (A3)  program,  to 
demonstrate  an  advanced  system  concept  for  rapidly  deployable,  expendable  horizontal  line  array  sonobuoys,  which 
incorporate  in-buoy  microprocessing  and  (3)  The 

Active  Surveillance  program  to  quantify  the  fundamental  limits  of  long-range  active 

acoustic  detection  performance  imposed  by  ocean  reverberation,  propagation,  noise,  and  target  strength. 
Additionally,  a  new  effort  in  this  area  began  in  FY  1982:  (4)  the  Long  Haul  Array  Program  is  investigating  the 
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application  of  fiber  optic  cabling  and  telemetry  techniques  to  the  design  of  acoustic  arrays 

Finally,  (5)  the  Optical  Signal  Processor  and 

Systolic  Array  Processor  programs  apply  fast  optical  technology  and  novel  digital  architectures  to  advanced  signal 
|  processing  algorithms  needed  in  multi-channel  processors  for  towed  and  conformal  array  applications. 

The  Naval  Warfare  project  is  seeking  to  expand  involvement  in  the  "end  game"  of  ASW  and  the  larger  issue  of  Ocean 
Warfare  in  general.  Major  Tactical  ASW  and  Ocean  Warfare  research  programs  include:  (1)  The  Advanced  Conformal 
Submarine  Acoustic  Sensor  (ACSAS),  which  is  intended  to  establish  the  basis  for  a  new  class  of  hull-mounted  attack 
submarine  sonars,  with  performance  limited  only  by  basic  acoustic,  hydrodynamic,  and  noise  control  considerations; 
(2)  The  Remotely  Guided  Autonomous  Lightweight  (REGAL)  Torpedo  program,  which  develops  and  evaluates  concepts  to 
substantially  increase  the  projected  acquisition  range  of  advanced  lightweight  torpedoes 

(3)  The  Ocean  Tactical  Targeting  (OTT)  program,  which 

addresses  the  advanced  technologies  for  acquiring  and  processing  long  range  signals  to  provide 

Over-the-Horizon  targeting  information  to  tactical  Navy  units.  This  program  provides  the  technologies  necessary 
for  target  designation  on  an  ocean  basin  scale;  (4)  The  Advanced  Undersea  Vehicle  program,  which  is  a  new 
initiative  in  which  aerospace  technologies  are  being  applied  to  the  design  of  a  small  submersible, 

and  (5)  the  Fiber  Optic  Sensor 

program,  which  exploits  emerging  fiber  optic  technology  to  demonstrate  full  system  level  acoustic  sensing  in  both 
the  towed  array  and  submarine  conformal  array  applications. 

G.  RELATED  ACTIVITIES:  Although  the  project  SEAGUARD  charter  officially  expired  at  the  end  of  FY  1980,  coordination 
with  the  Navy  on  the  continuing  programs  is  carried  on  with  representatives  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering,  the  Assistant  Secretary  of  the  Navy  for  Research,  Engineering  and  Systems,  and  the  Chief 
of  Naval  Operations.  The  Acoustic  Research  Center  and  related  Anti-Submarine  Warfare  (ASW)  signal  processing 
research  programs  are  coordinated  through  the  Naval  Electronics  Systems  Command  (NAVELEX),  which  provides  joint 
Navy  funding  for  these  efforts.  The  Active  Surveillance  program  is  related  to  the  NAVELEX-320  Active  Adjunct 
Undersea  Surveillance  (AAUS)  program,  and  a  joint  Memorandum  of  Agreement  (MOA)  has  been  signed 
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between  DARPA  and  the  Naval  Material  command  (NAVMAT)  relative  to  this  effort.  In  FY  1981,  close  cooperation  was 
established  with  the  Navy's  Strategic  Systems  Project  Office  (SSPO)  to  explore  the  implications  of  the  program's 
results  for  the  vulnerability  of  U.S.  submarines.  The  Remotely  Guided  Autonomous  Lightweight  (REGAL)  torpedo 
program  complements  the  Navy's  Advanced  Lightweight  Torpedo  (ALWT)  program  by  pursuing  advanced  alternative 
technologies.  Coordination  between  REGAL  and  ALWT  is  effected  through  the  Naval  Ocean  Systems  Center,  which  is  the 
Navy's  agent  for  ALWT  and  DARPA' s  agent  for  REGAL.  The  Ocean  Tactical  Targeting  (OTT)  program  complements  the 
Navy's  Over-the-Horizon  (OTH)  and  Integrated  Ocean  Surveillance  programs,  by  pursuing  the  multi-sensor  integration 
problem,  and  is  coordinated  with  the  Naval  Electronics  System  Command  (NAVELEX),  a  DARPA  program  agent,  and  the 
Naval  Ocean  Systems  Center  (NOSC),  as  technical  coordinator.  The  Fiber  Optic  program  is  coordinated  through  the 
Navy's  Fiber  Optic  Sensor  System  (FOSS)  program,  which  is  jointly  sponsored  by  five  separate  Navy  commands.  The 
Optical  Signal  Processor  and  Systolic  Processor  programs  are  coordinated  through  the  Naval  Electronics  Systems 
Command  (NAVELEX)  and  the  Naval  Sea  Systems  Command  (NAVSEA).  A  Memorandum  of  Understanding  to  formalize  the 
Systolic  Processor  program  is  in  review,  and  an  MOU  for  the  Optical  Signal  Processor  program  was  signed  in  FY  1980. 

The  Advanced  Autonomous  Array  (A3)  is  coordinated  through  the  surveillance  office  of  NAVELEX,  which  provides 
funding  of  supporting  activities  at  the  Naval  Ocean  Systems  Center  (NOSC).  Similarly,  the  Long  Haul  Array  Program 
is  also  coordinated  with  NAVELEX,  which  has  sponsored  the  development  of  certain  aspects  of  the  required  technology 
base.  The  Advanced  Conformal  Submarine  Acoustic  Sensor  program  is  being  pursued  as  a  joint  venture  by  DARPA,  the 
Office  of  Naval  Research,  and  the  Office  of  the  Chief  of  Naval  Operations  (Submarine  Warfare).  Both  Executive  and 
Steering  Committees  with  representation  from  each  of  these  groups  have  been  set  up,  and  close  coordination  is 
maintained  with  the  Navy's  exploratory  and  advanced  development  programs  in  this  area,  through  the  Naval  Sea 
Systems  Command  (NAVSEA). 

H.  WORK  PERFORMED  BY:  About  85%  of  the  work  is  carried  out  by  industry,  5X  by  universities,  and  101  by  DoD  in-house 
agencies.  Industrial  contractors  involved  in  research  programs  under  this  project  are:  Bolt,  Beranek  and  Newman, 

Inc.,  Arlington,  Virginia  and  Cambridge,  Massachusetts;  American  Satellite  Corp. ,  Washington,  D.C.;  Stanford 
Research  Institute,  Menlo  Park,  California;  Institute  for  Defense  Analyses,  Arlington,  Virginia;  Systems 
Development  Corp.,  Sunnyvale,  California;  A,  D,  Little,  Boston,  Massachusetts;  RCA,  Camden,  New  Jersey;  Sanders 
Associates,  Nashua,  New  Hampshire;  Systems  Planning  Corporation,  Arlington,  Virginia;  Pacific-Sierra  Research 
Corp.,  Santa  Monica,  California;  Verac,  Inc.,  San  Diego,  California;  ESL  Corporation,  Sunnyvale,  California;  Ampex 
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Corporation,  Redwood  City,  California;  Honeywell,  Incorporated,  Bloomington,  Minnesota;  Enaco,  Inc.,  Springfield, 
Virginia;  ORINCON  Corporation,  La  Jolla,  California;  XYBION,  Cedar  Knolls,  New  Jersey;  ARGO  Systems,  Sunnyvale, 
California;  and  Sperry  Systems,  Benicia,  California.  The  universities  are:  University  of  Texas,  Austin,  Texas; 
University  of  California,  Los  Angeles,  California;  and  University  of  California,  San  Diego,  California.  The  in- 
house  effort  is  performed  by  the  Naval  Ocean  Systems  Center,  San  Diego,  California;  the  Naval  Underwater  Systems 
Center,  New  London,  Connecticut  and  Newport,  Rhode  Island;  the  Naval  Ship  Research  and  Development  Center, 
Carderock,  Maryland  and  Annapolis,  Maryland;  the  Pacific  Missile  Range  Facility,  Kauai,  Hawaii;  and  the  Naval 
Oceanographic  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Acoustic  Research  Center  (ARC):  Since  1976  surveillance  experiments  and 
demonstrations  of  increasing  complexity  at  the  ARC  have  contributed  to  new  processing  techniques  in  detection, 
tracking,  and  classification  for  undersea  and  ocean  surveillance. 


The  fields  in  which  the  ARC  has  contributed  either  directly  by  transition  of  algorithms  into  operational  use,  or  by 
providing  confidence  in  approaches  for  further  development  or  implementation  are:  tracking  in  a  multi-target 
environment;  detect-af ter-track  methods;  data  base  management  for  the  series  recall,  as  well  as  for  target  report 
association  and  merging.  One  fast  optical  signal  processor  for  inter-array  processing  has  been  installed  and  is 
being  tested  for  very  large  open  ocean  searches.  Two  additional  optical  signal  processors  of  alternative  design 
will  be  installed  later  in  FY  1982.  In  FY  1981  the  ARC  participated  in  the  real-time  data  collection  and  post 
exercise  analysis  of  the  Advanced  Autonomous  Array  (A3)  major  sea  test.  Another  broad  area  search  experiment  using 
the  fixed  arrays  was  conducted  in  FY  1981, 
using  the  maximum  resident  computational  capacity. 
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The  ARC  participated  in  the  Ocean  Tactical  Targeting  (OTT)  experiment  providing  surface  and 
subsurface  targeting  for  ocean  warfare.  The  ARC  continues  to  serve  as  a  hub  for  advanced  development  of  fixed 
surveillance  processing  alogrithm  development,  to  be  transitioned  to  the  operational  SOSUS  systems  through 
commonality  of  processing  hardware.  Based  on  negotiations  initiated  in  FY  1380,  a  Memorandum  of  Agreement  (MOA) 
was  signed  between  DARPA  and  the  Navy  in  FY  1981  and  will  lead  to  transfer  of  the  ARC  to  Navy  management. 

Advanced  Autonomous  Array  (A3):  Building  on  the  successful  microprocessor  demonstration  conducted  in  FY  1978,  the 
full  scale  inbuoy  processing  system  was  designed,  fabricated  and  tested  by  mid-FY  1980.  An  intensive  set  of  pre¬ 
tests  was  conducted  during  FY  1980, 

In  October  1980,  the  A3  system  was  deployed  in  a  full  demonstration  sea  test  and 
operated  in  conjunction  with  the  ARC. 

In  September  1981,  a  second  full  scale  sea  test  was  conducted  off  Bermuda  to  collect  a  long 
time  series  of  A3  hydrophone  data. 

the  feasibility  and  promise  of  autonomous  buoy  systems  with  significant  internal  processing 
capability  has  been  demonstrated. 

Fiber  Optic  Sensor:  Following  successful  demonstration  of  a  fiber  optic  hydrophone  in  FY  1980,  the  specifications 
for  a  fiber-optic  towed  array  and  cable  system  have  been  developed.  In  addition,  a  series  of 
detection  sensors  have  been  developed  in  a  "glass-board"  configuration. 

Remotely  Guided  Autonomous  Lightweight  (REGAL?  Torpedo:  Initially,  the  REGAL  demonstration  vehicle,  guidance 
computer  and  vehicle-control  algorithms  were  developed  and  tested  at  the  sub-system  level,  and  the  acoustic 
environment  of  the  sea  test  area  was  characterized.  During  FY  1980,  an  extensive  series  of  man-in-the-loop  sea 
tests  was  conducted;  design  of  a  fiber-optic  communications  link  between  sensor  and  weapon  was  completed  and 
torpedo  fiber  optic  spool  hardware  was  designed  and  procured. 

Further,  an  engagement  encounter  model  was  developed,  and  a  simulation/analysis  of 
the  parameters  of  the  REGAL  torpedo  system  was  commenced. 
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Active  Acoustic  Surveillance:  A  demonstration  in  1978  showed  that  long-range 

detection  of  submarine  targets  was  feasible  Subsequently,  several  types 

of  air  guns  were  tested  and  improved  A  major  milestone  demonstration 

was  successfully  conducted  in  FY  1980, 

Boundary 

reverberation  (from  surface  and  bottom)  proved  almost  nonexistent  after  an  initial  surge  to  botcom  interference 

The  air  guns  have  now  passed  an  extensive  reliability  improvement  program  and  are  ready 
to  be  used  in  a  major  validation  test  with  an  actual  submarine  target. 

Ocean  Tactical  Targeting  (OTT):  Initial  tasks  in  the  areas  of  sensor  data  fusion,  artificial  intelligence,  sensor 
cueing  and  feedback  control  techniques,  and  data  base  management  have  been  completed.  The  major  FY  1981  objective, 
the  completion  of  a  data  acquisition  experiment 
was  successfully  achieved. 


The  experiment  resulted  in  the  achieving  of  a  rich  data  base  as  well  as  limited  real  time 
demonstration  and  validation  of  research  results. 

Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSAS):  This  is  a  new  program  start  for  FY  1982  and  thus  there  are 
no  prior  accomplishments.  This  effort  will  build,  however,  on  a  large  existing  technology  base  in  array  and 
hydrophone  development,  hydrodynamics,  submarine  silencing,  and  array  signal  processing. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Acoustic  Research  Center  (ARC):  In  FY  1982,  the  ARC 
will  continue  to  stress  development  of  algorithms  for  large  area  search  and  localization  using  both  fixed  and 
mobile  surveillance  assets. 

.  In  FY  1983 

the  management  of  the  ARC  and  major  ARC  program  development  will  transition  to  the  Navy  in  accordance  with  the  MOA. 
DARPA's  involvement  in  the  ARC  will  then  be  limited  to  using  the  facility  for  development  of  specific  processing 
algorithms  and  support  of  major  surveillance  programs. 
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Principal  thrusts  for  future  years  will  include:  development  and  validation  of  OTT  Fusion  Center  software;  sensor 
enhanceraents/modi f icat ions  and  establishment  of  additional  communications  between  added  tactical  targeting  sensors 
and  the  fusion  center;  and  preparation  for  and  conduct  of  a  major,  real-time  OTT  concept  demonstration, 


Optical  Signal  Processing:  In  FY  1981,  three  two  dimensional  optical  processing  systems  were  developed.  In  FY 
1982,  these  systems  will  be  integrated  and  individually  tested  in  parallel  with  the  existing  digital  processor  at 
the  Acoustic  Research  Center  (ARC).  All  three  systems  will  subsequently  be  put  on  line  and  tested  against  each 
other  and  the  digital  system.  Conceptually,  the  optical  processors  should  be  faster  than  the 

conventional  digital  systems,  but  a  major  problem  is  to  provide  an  output  format  sufficient  to  handle  this  speed. 
The  output  format  question  will  be  thoroughly  addressed  in  FY  1982.  In  FY  1983  upgrades  will  be  made  to  the 
existing  optical  processors  and  evaluations  conducted  to  demonstrate  operational  significance  prior  to  transfer  to 
the  Navy.  In  FY  1982,  a  new  initiative  will  be  started  in  systolic  processor  architecture,  which  will  allow 
computationally  intensive  signal  processing  techniques  to  be  performed  in  real  time.  After  developing  and 
producing  the  required  VLSI  electronic  components  in  FY  1983,  the  technology  will  be  demonstrated 
for  tactical  and  surveillance  applications. 

Advanced  Undersea  Vehicle  (AUV):  Having  established  that  the  hydrodynamic  configuration  and  energy  supply  are  no 
longer  pacing  problems  for  the  particular  low  speed,  long  endurance  mission  of  interest,  the  program  has  turned  in 
FY  1982  to  a  specific  engineering  prototype  design,  with  emphasis  on  navigation  and  control  aspects.  In  FY  1983 
and  beyond,  this  design  will  be  successively  refined  on  the  basis  of  critical  experiments,  and  a  sea  test  version 
constructed  for  testing  in  FY  1985. 

Fiber  Optic  Sensor:  In  FY  1982  the  development  of  a  fiber  optic  towed  array  Feasibility  Demonstration  Model  (FDM) 
commences,  the  signal  conditioning  modules,  the  fiber  optic  receivers,  and  tow  cable  will  be  developed.  Late  in  FY 
1982  the  tow  cable  will  be  manufactured  and  delivered. 

In  late  FY  1983  the 

will  be  given  an  in-water  calibration  test. 


integrated  tow  cable 
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Advanced  Autonomous  Array  (A3):  The  FY  1982  effort  is  directed  towards  the  continued  analysis  of  the  September 
1981  sea  test  data,  as  well  as  the  definition  of  shore  display  and  monitoring  systems  for  an  A3  system.  The 
program  itself  is  at  a  critical  juncture  in  FY  1982,  the  initial  technology  demonstration  having  been  made,  and 
further  development  requiring  upgrade  of  specific  aspects,  such  as  the  processing  capability,  the  array,  the 
telemetry  system,  or  shore  station  processing.  The  DARPA  involvement  in  A3  will  begin  winding  down  in  FY  1982, 
with  the  technology  and  insight  gained  applied  to  other  (new  start)  programs.  As  part  of  the  Navy/DARPA  transition 
process,  DARPA  will  continue  a  limited  effort  in  the  development  of  some  of  the  higher  risk,  technology  areas. 


Remotely  Guided  Autonomous  lightweight  (REGAL)  Torpedo: 


The  program  will  be  heavily  sea-test 

oriented  with  sea-runs  becoming  successively  more  complex  as  target  dynamics  are  introduced;  the  newly  developed 
brassboard  sensor  (a  horizontal  planar  array)  integrated  and  tested;  and  long  fiber-optic 

communication  links  tested.  The  final  demonstration  test  series  will  commence  in  late  FY  1982 


Transition  of  the  developed  technologies  to  the  Navy  will  occur  by  end-FY  1983. 

Active  Acoustic  Surveillance:  In  early  FY  1982,  a  long  range  submarine  detection  experiment  was 

conducted  The  test  was  initially 

scheduled  for  early  FY  1981,  but  delays  in  the  fabrication  of  the  receiving  array  and  a  requirement  to  expand  the 
test  have  forced  the  delay.  In  FY  1982  the  results  of  this  test  will  be 

documented  and  analyzed  with  the  program  being  transitioned  to  the  Navy  in  late  FY  1982. 

Ocean  Tactical  Targeting  (OTT):  The  OTT  effort  during  the  first  half  of  FY  1982  will  consist  of  analysis  of  the 
data  collected  during  the  FY  1981  demonstration.  This  analysis  will  lead  to  mid  FY  1982  assessment  of  OTT  concept 
feasibility  and  a  decision  on  continuance.  Given  a  decision  to  continue,  major  thrusts  for  the  remainder  of  FY 
1982  will  include:  expansion  of  the  artificial  intelligence  effort; 

improvement  of  the  fusion  center  to  include  real-time  experimentation  and  additional 
tactical  targeting  sensor  sources;  development  of  a  functional  design  for  a  prototype  OTT  Fusion  Center;  and 
identification  of  tactical  targeting  specific  sensor  modifications/enhancements  necessarv  for  cued  operation. 
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Long  Haul  Array:  During  FY  1982  a  design  for  a  long-haul  fiber  optic  telemetry  link  is  being  developed.  In 
addition  the  telemetry  repeaters,  couplers,  and  power  systems  will  be  selected  or  designed.  An  electronic  acoustic 
array  will  be  selected  using  existing  technology. 


Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSAS): 

evolve  a  design  for  an  attack  c'ass  submarine  sensor  suite  that 
view. 


this  program  seeks  to 

is  optimum  from  an  acoustic  detection  point  of 


The  FY  1982  program  is  aimed  at  starting  efforts  in  the  following  six  task  areas:  Operational  utility,  hydrophones 
and  inner  decoupler,  flow  noise  and  outer  decoupler,  structural  noise  propagation,  measurement  experiments  and 
noise  simulations,  and  beamforming  algorithms.  FY  1982  efforts  in  the  above  areas  are  to  be  presented  in  a  series 
of  technical  workshops  in  the  Spring  of  1982  during  which  decisions  and  recommendations  on  each  of  the  technical 
tasks  will  be  made  to  the  ACSAS  program  managers.  These  technical  workshops  provide  the  basis  for  detailed  program 
planning  for  FY  1983. 

The  FY  1983  program  will  continue  efforts  on  each  of  the  six  tasks  identified  in  the  FY  1982  program  and,  in 
addition,  will  begin  to  add  tasks  devoted  towards  the  experimental  configuration  and  requirements  for  a  quarter 
scale  model  demonstration.  Work  will  also  begin  on  quantifying  the  hull  and  sensor  design  so  as  not  to  adversely 
impact  normal  ship  maintenance  procedures  such  as  dry-docking  and  hull  inspections.  A  major  objective  of  the  FY 
1983  program  will  be  to  add  naval  architecture  inputs  so  as  to  refine  the  acoustically  optimized  hull  configuration 
into  an  operationally  practical  and  realizable  platform. 

The  FY  1984  program  will  significantly  increase  the  work  efforts  on  design  and  instrumentation  for  the  quarter 
scale  model  demonstration.  Increased  program  funding  levels  reflect  this  emphasis  due  to  equipment  and 
instrumentation  requirements. 
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3.  Program  to  Completion:  Acoustic  Research  Center  (ARC):  Full  transition  to  the  Navy  for  ARC  operations  support 
is  expected  in  late  FY  1982.  DARPA  expects  to  remain  a  testbed  user,  when  necessary,  as  validation  of  new  ocean 
warfare  concepts  warrant,  and  as  the  optical  processing  research  continues. 

Ocean  Tactical  Targeting  (OTT):  The  effort  will  continue  extension  of  freescan  theory,  integration  of  algorithms, 
and  coding  of  a  knowledge  based  system  to  aid  resolution  of  correlation  ambiguities.  The  prototype  fusion  center, 
communications  network,  and  data  display  terminals  will  be  ready  to  support  a  late  FY  1984  fleet  demonstration. 

The  technology  transfers  will  occur  across  the  FY  1983  to  mid  FY  1985  time  frames. 

Fiber  Optic  Sensor:  Building  on  the  success  of  the  prototype  fiber  optic  tactical  array  module,  a  full  scale  array 
will  be  tested  in  the  ocean  environment 

Optical  Signal  Processing:  The  final  operational  demonstration  of  the  two  dimensional  optical  signal  processing 
system  will  be  conducted  in  FY  1984,  with  transition  to  the  Services  scheduled  for  early  FY  1985. 

Long  Haul  Array:  A  long  haul  fiber  optic  array  cable  will  be  developed  and  demonstrated 

The  array  will  then  be  transitioned  to  the  Navy  for  use  and  follow-on  development 


Advanced  Undersea  Vehicle:  It  is  anticipated  that  major  technological  results,  as  well  as  a  specialized  point 
design  for  a  slow-speed,  high  endurance  vehicle  will  transition  to  the  Navy  in 

Advanced  Conformal  Submarine  Acoustic  Sensor  (ACSAS):  The  ultimate  system  design  will  be  tested 

and  its  construction,  trails,  and  subsequent  data  analysis  will  be  the  major  thrust  of  the  remaining  portion 
of  the  program. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 
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Reported  Plan 


Current 

Plan 


FY  1982 


Long  Haul  Array  Program: 

FY  1982 

FY  1983 
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Title:  Naval  Warfare 
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Explanation  of  Changes  from  Milestones 

Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Fiber  Optic  Sensor  Tow  Cable  New  Milestone. 

Delivery. 


Long  Haul  Telemetry  System  New  Milestone. 

Design. 

Long  Haul  Array  Integration  and  New  Milestone. 
Wet  Test. 


FY  1984 

Acoustic  Research  Center: 


New  Milestone. 


-  Late  FY  1982  ARC  transitioned  to  Navy. 

Ocean  Tactical  Targeting: 

Late  FY  1983  Late  FY  1984  Full  Scale  OTT  Demonstration.  FY  83  date  was  too  ambitious. 

Advanced  Conformal  Submarine  Array  System  (ACSAS): 

-  Mid  FY  1982  Technical  Workshops  on  Critical  New  Milestone. 

Technology  Areas. 

^[Q3  -  Mid  FY  1983  Begin  Experiment  Design.  New  Milestone. 
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Last  Year's  Current  Explanation  of  Changes  from  Mi lestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

-  Late  FY  1983  Add  Naval  architectural.  New  Milestone. 

considerations  to  acoustical 
approach. 

-  Late  FY  1983  Go-No  Go  Decision  on  proceeding  New  Milestone. 

with  final  design. 

5.  Resources:  CS  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 

Naval  Warfare  35,903  22,887  32,875  45,600 

Joint  Service  funding  for  this  project  is  provided  by  the  Navy. 


Title:  Naval  Warfare 
Title:  Tactical  Technology 
Budget  Activity:  1.  Technolog 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION: 


The  Advanced  Armor  Technology  program  is  structured  by  demonstrating  the 

technical  feasibility  of  new  armor  and  anti-armor  systems  concepts  defined  for  incorporation  into 

and  by  exploiting 

The  latter  activity  is  designed  to  broaden  the  base  of  these  technologies  with  proven  concepts  that  will  be 
available 

The  Advanced  Armor  Technology  Program  is  designed  for 
maximum  flexibility,  efficiency,  and  responsiveness  by  containing 


specific  topics  within  these  technologies  are 

explored  to  develop  and  demonstrate  technical  solutions  to  current-and-near  term  tactical  problems. 

G.  RELATED  ACTIVITIES:  Coordination  of  current  activities  is  maintained  with  the  Office  of  the  Undersecretary  of 
Defense  Research  and  Engineering  and  appropriate  Service  laboratories.  In  particular,  joint  program  activities  are 
conducted  with  the  Army  Armaments  Research  and  Development  Command,  Army  Applied  Mechanics  and  Materials  Research 
Center,  Naval  Surface  Weapons  Center  (White  Oak),  Naval  Surface  Weapons  Center  (Dahlgren),  Marine  Corps  Development 
and  Education  Command,  and  Air  Force  Armaments  Testing  Laboratory. 

H.  WORK  PERFORMED  BY:  About  80X  of  this  proram  is  contracted  to  industry;  the  remaining  20Z  is  contracted  to 
universities  and  in-house  government  laboratories.  The  principal  industrial  contractors  are:  Aeronautical 
Research  Associates  of  Princeton,  Princeton,  New  Jersey;  Battelle  Columbus  Laboratories,  Columbus,  Ohio;  GEO- 
Centers,  Inc.,  Waltham,  Massachusetts;  Physics  International,  San  Leandro,  California;  Systems  Planning 
Corporation,  Arlington,  Virginia;  SRI  International,  Palo  Alto,  California;  and  United  Technologies  Corporation, 
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Sunnyvale,  California.  An  in-house  laboratory  effort  is  performed  at  U.S.  Army  Armaments  Research  and  Development 
Command,  Dover,  New  Jersey.  University  effort  is  performed  by  the  University  of  California,  Lawrence  Livermore 
National  Laboratory. 


I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 


1.  FY  1981  and  Prior  Accomplishments:  Recent  technical  activities  focused  on  the  exploratory  development  of 


2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Technical  development  of 
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In  FY  1983, 


technology  will  be  transferred  to  the  Army  for  Advanced  Development. 


Upon  successful  demonstration,  thi 


Exploratory  development  of 
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In  FY  1984, 

An  exploratory  developmental  demonstration  of 

will  be  conducted.  The  concept  will  be  augmented  and 

expanded  to  demonstrate 

Design  studies  for  will  be  initiated.  This 


Efforts  will  continue  to  explore  the 

feasibility  of  developing  Exploratory 

development  of  advanced  will  continue. 

3.  Program  to  Completion:  The  Advanced  Armor  Technology  Program  is  a  continuing  program.  New  initiatives  are 
evaluated  continually  as  developmental  concepts  are  transferred  to  the  Services  and  incorporated  into  the  program. 


4.  Milestones: 

Last  Year's  Current  Explanation  of  Changes  from  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1983  Demonstrate  New  Milestone. 


Late  FY  1983  Complete  exploratory  development  New  Milestone, 
of 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Late  FY  1984  Demonstrate 

Late  FY  1985  Demonstrate  New  Milestone. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


New  Milestone. 


Title:  Advanced  Armor  Technology 
Title:  Tactical  Technology 
Budget  Activity:  1.  Technolog 


— 

Late  FY  1986 

Demonstrate 

technology. 

New  Milestone. 

5.  Resources:  ($  in  Thousands) 

Project 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Advanced 

Armor  Technology 

1,945 

5,000 

6,900 

7,900 

FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #62707E 
DoD  Mission  Area:  530 


A.  RESOURCES:  ($  in  Thousands) 

Total 

FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 
Actual  Estimate  Estimate  Estimate  to  Completion  Costs 

TOTAL  FOR  PROGRAM  ELEMENT  $33,306  $32,500  $31,000  $31,000  Continuing  N/A 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  supports  basic  research  to  determine  the  scientific 

feasibility  of  particle  beam  weapon  concepts  which  have  the  advantages  of  near-speed-of-light  delivery,  rapid 
reload,  and  deep  target  penetration  with  a  variety  of  kill  mechanisms.  The  major  objective  of  this  effort  is  to 
demonstrate  stable,  predictable  propagation  of  a  relativistic  electron  beam  within  the  atmosphere  for  potential 
point  defense  applications  .  This  program  also  supports 

research  on  the  production  of  low  divergence  neutral  particle  beams  for  potential  space  applications 

.  The  FY  1981  and  prior  year  efforts  were  funded  under  the  Charged  Particle 
Beam  Project,  Project  #DRB-1,  Program  Element  #61101E,  Defense  Research  Sciences. 

C.  BASIS  FOR  FY  1983  RDT&F.  REQUEST:  The  major  objective  of  this  program  is  to  demonstrate  the  feasibility  of  stable 

predictable  propagation  of  high-power  relativistic  electron  beams  in  the  atmosphere  over  distances  of  military 
interest  .  Efforts  to  achieve  this  objective  during  FY  1983  will  focus  on  achieving  full 

operation  of  the  Advanced  Test  Accelerator,  and  on  continuation  of  theoretical  and 

experimental  beam  propagation  studies.  Successful  demonstration  of  the  propagation  of  electron  beams  in  the 
atmosphere  with  the  Advanced  Teat  Accelerator  will  provide  the  basis  for  decisions  by  the  Military  Departments 

for  potential  point  defense  applications 
.  This  program  also  includes  research  to  evaluate  the  feasibility  of  generating 
low-divergence  neutral  particle  beams  for  potential  long-range  defense 

applications. 
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D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  increased  funding  in  FY  1983  is  to  develop  diagnostic  hardware 
for  charged  particle  beam  research  and  to  extend  neutral  particle  beam  research,  which  was  transferred  to  DARPA 
from  the  U.S.  Army  Ballistic  Missile  Office  in  FY  1981. 

E.  OTHER  APPROPRIATION  FUNDS:  None. 


Title:  Particle  Beam  Technology 
Budget  Activity:  1.  Technology  Base 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Charged  and  neutral  particle  beam  concepts  are  being  considered  for 
applications  in  a  variety  of  advanced  weapon  systems.  The  impetus  for  interest  in  these  concepts  is  the 
expectation  that  particle  beams  can  deliver  large  a&  '••'its  of  energy  at  close  to  the  speed  of  light  and 

lethally  deposit  it  deep  within  a  target  with  high  coupling  efficiency.  The  applications  for  charged  particle  beam 
technology  include  ship  defense 

The  potential  applications  for  neutral  particle  beam  systems  include 


Title:  Particle  Beam  Technology 
Title:  Particle  Beam  Technology 
Budget  Activity:  1 .  Technolog 


The  key  issue  for  development  of  charged  particle  beam  concepts  is  the  capability  to  propagate  electron  beams  in 
the  atmosphere.  Theoretical  models  for  electron  beam  propagation  have  been  developed  and  have  been  verified  by 
low-energy  experiments  at  sub-atmospher ic  densities.  However,  no  electron  accelerators  of  sufficient  energy  and 
current  have  previously  been  developed  in  the  United  States  which  would  permit  critical  propagation  experiments  to 
be  performed  at  full  atmospheric  densities.  Such  experiments  are  essential.  Therefore,  a  major  objective  of  the 
Particle  Beam  Technology  Program  is  to  develop  the  required  high-energy  accelerator  and  to  demonstrate  the 
feasibility  of  predictably  propagating  powerful  electron  beams  to  distances  of  military  interest 

Extrapolat ions  of  low  energy  beam  propagation  experiments  have  indicated  that  an  electron  beam  having 

an  energy  of 


is  necessary  to  demonstrate  propagation  at  full  atmospheric  densities.  Construction  of  the 
Advanced  Test  Accelerator  (ATA),  which  was  initiated  by  DARPA  at  Lawrence  Livermore  National  Laboratory  (LLNL)  in 
FY  1979  with  the  objective  of  providing  such  an  electron  beam,  is  scheduled  for  completion  at  the  end  of  FY  1982. 


The  Experimental  Test  Accelerator,  which  represents  the  front-end  of  the  ATA,  is  being  operated  at  LLNL  as  a 

testbed  for  continued  evaluation  of  the  ATA  design  and  to  perform  low-energy  propagation  experiments. 


The  critical  issue  for  neutral  particle  beam  system  concepts  is  the  capability  to  generate  low  divergence  neutral 
beams.  Such  systems  consist  of  a  source  of  negative  hydrogen  ions,  ion  accelerator  and  focusing  systems,  and  a 
neutralizer  which  converts  the  high  energy  ion  beam  to  a  neutral  beam.  All  of  these  system  elements  contribute  to 
the  final  beam  divergence  and  thus,  the  maximum  effective  range.  The  Accelerator  Test  Stand,  which  will  operate 

is  being  constructed  at  Los 
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Alamos  Scientific  Laboratory.  This  device  will  be  used  to  evaluate  the  critical  beam  divergence  contributions  from 
the  low  energy  stages  of  a  potential  neutral  particle  beam  system 
depending  on  specific  applications. 

G.  Related  Activities:  In  FY  1980  the  Under  Secretary  of  Defense  for  Research  and  Engineering  approved  the  Particle 
Beam  Technology  Program  plan  which,  beginning  in  FY  1981,  consolidates  the  DoD  particle  beam  efforts  under  the 
overall  technical  direction  of  DARPA.  Under  this  plan,  DARPA  has  assumed  responsibility  for  both  charged  and 
neutral  particle  beam  feasibility  experiments.  The  Military  Departments  are  responsible  for  developing  those 
technologies  which  are  essential  in  order  to  rapidly  implement  particle  beam  concepts  once  they  are  proven 
feasible. 

H.  WORK  PERFORMED  BY:  This  effort  is  performed  by  in-house  activities  (5%),  by  federally  funded  research  facilities 
(75%)  and  by  industrial  contractors  (20%).  In-house  participants  include:  the  Naval  Surface  Weapons  Center, 

Silver  Spring,  Maryland;  and  the  Naval  Research  Laboratory,  Washington,  D.C.  Federally  funded  research  facilities 
include  The  Lawrence  Livermore  National  Laboratory,  Livermore,  California  and  the  Los  Alamos  National  Laboratory, 
Los  Alamos,  New  Mexico.  Industrial  contractors  include  Science  Applications,  Inc.,  Palo  Alto,  California;  SRI 
International,  Menlo  Park,  California;  Mission  Research  Corporation,  Santa  Barbara,  California;  La  Jolla  Institute, 
La  Jolla,  California;  Maxwell  Laboratories,  Inc.,  San  Diego,  California;  B.  K.  Dynamics,  Inc.,  Rockville,  Maryland; 
and  Physical  Dynamics,  Inc.,  La  Jolla,  California.  Approximately  90%  of  the  program  funding  is  directed  toward 
charged  particle  beam  research,  and  10%  toward  neutral  particle  beam  experiments. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  Navy's  Ch:ir  Heritage  Program,  which  focused  on  the  development  of 
charged  particle  beam  concepts  for  application  to  ai ti-ship  missile  defense,  was  transferred  to  DaRPA  in  FY  1979 
due  to  the  wide  range  of  potential  applications  within  all  Military  Departments.  Under  DARPA  direction,  research 
efforts  are  focused  on  demonstrating  the  scientific  feasibility  of  propagating  intense  relativistic  electron  beams 
in  the  atmosphere.  This  objective  has  been  pursued  primarily  by  initiation  in  FY  1979  of  the  Advanced  Test 
Accelerator  (ATA)  project  at  the  Lawrence  Livermore  National  Laboratory. 
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During  FY  1981  all  major  ATA  procurements  were  placed,  construction  of  the  facility  which  will  house  the 
accelerator  was  completed,  and  long-term  life  testing  with  the  ATA  prototype  acceleration  module  was  successfully 
performed.  Development  of  the  advanced  technology  required  to  build  this  powerful  accelerator  was  completed  within 
the  Experimental  Test  Accelerator  (ETA)  project.  The  ETA,  which  is  a  pulsed  linear 

induction  accelerator,  was  completed  in  FY  1979.  During  FY  1981,  operation  has  been  achieved  at  full  power  with 
acceleration  and  transport  characteristics  This  device 

is  now  being  used  to  extend  previous  beam  propagation  experiments  in  low-pressure  gases  in  preparation  for 
experiments  with  ATA.  In  addition  to  developing  essential  experimental  tools  in  FY  1981,  detailed  computer 
modeling  of  electron  beam  propagation  has  been  extended  in  order  to  more  fully  characterize  propagation  and 
stability  of  single  beam  pulses,  formation  of  low-density  channels  in  the  atmosphere  by  a  series  of  beam  pulses, 
and  guiding  of  pulses  within  low-density  channels.  This  work  has  verified  previous  estimates 

for  stable  propagation  in  the 


atmosphere. 


Secondary  research  thrusts  have  also  been  pursued.  A  new  high-voltage,  high-current  switch  concept  has  been 
demonstrated,  which  offers  the  potential  for  reducing  accelerator  complexity  and  facilitating  operation  at  higher 
powers.  Other  accomplishments  include  development  of  advanced  accelerator  designs, 

accelerator  concept  (the  betatron)  which  may  offer  near  term  capability  for  reaching  weapon-grade  energies  (more 
and  analysis  of  new  beam  transport  and  steering  concepts. 


Neutral  particle  beam  research,  which  was  previously  supported  by  the  Army’s  Ballistic  Missile  Advanced  Technology 
Center,  was  transferred  to  DARPA  in  FY  1981.  The  key  issue  for  this  effort  is  to  demonstrate  the  ability  to 
gererate  a  low  divergence  beam  of  atomic  hydrogen 

Major  accomplishments  have  been  achieved  during  FY  1981  in  the 
development  of  each  of  the  major  components  which  determine  the  divergence  characteristics  of  a  neutral  particle 
beam  system.  Work  is  now  underway  to  assemble  the  hydrogen  negative  ion  source  and  low-energy  accelerator  sections 
in  order  to  perform  integrated 
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2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  major  thrust  of  the  charged  particle  beam  effort  in 
FY  1982  is  completion  of  the  construction  of  the  Advanced  Test  Accelerator  (ATA),  which  will  be  the 

essential  tool  for  determining  the  feasibility  of  propagating  electron  beams  in  the  atmosphere.  The  building  and 
tunnel,  which  will  house  the  accelerator,  as  well  as  most  major  hardware  procurements,  have  now  been  completed. 
Operation  of  the  Experimental  Test  Accelerator  (ETA),  is  continuing  to  provide  critical  performance  and 

life  data  on  ATA  component  and  system  designs.  Also,  experiments  to  study  beam  propagation  characteristics  in  low- 
pressure  gases  are  now  being  performed.  These  experiments  are  designed  to  provide  preliminary  characterization  of 
the  evolution  and  stability  of  single  beam  pulses,  and  the  formation  of  low-density  channels  in  gases  by  a  series 
of  beam  pulses.  Comparison  and  iteration  with  the  comprehensive  theoretical  models  being  developed  under  this 
program  are  providing  a  solid  basis  on  which  to  assess  future  ATA  experimental  results.  Research  on  neutral 
particle  beam  concepts  is  being  focused  on  the  construction  of  the  Accelerator  Test  Stand  (ATS)  at  Los  Alamos 
Scientific  Laboratory.  The  ATS  combines  a  hydrogen  negative  ion  source,  a  radio-frequency  quadrapole 

injector,  and  a  radio-frequency  accelerator  each  of  which  has  been  individually  optimized  to  deliver  a  high  current 
ion  beam  with  minimum  beam  divergence.  This  device  is  designed  to  facilitate  critical 
evaluation  of  the  growth  of  ion  beam  divergence  in  the  low-energy  stages  neutral  particle  beam 

systems.  Such  systems  would  include  additional  radio-frequency  acceleration  sections,  beam  expansion  optics,  and  a 
stripping  cell  to  finally  neutralize  the  ion  beam  such  that  it  will  maintain  low  divergence  as  it  travels  to  a 
distant  target. 

During  FY  1983  the  Advanced  Test  Accelerator  will  be  brought  to  full  operation  at  a  beam  energy  of 

It  is  anticipated  that  electron  beam  propagation  experiments 

Neutral  particle  beam  research  will  focus  on  completing  the  construction  of  the  Accelerator 

Test  Stand  (ATS). 

During  FY  1984  critical  propagation  experiments  will  be  initiated  with  the  ATA  beam.  These  experiments  will 
concentrate  on  preliminary  characterization  of  the  evolution  and  stability  of  single  beam  pulses,  the  formation  of 
low-density  channels  in  gases  at  atmospheric  pressure,  and  tracking  of  beam  pulses  in  low-density  channels. 
Understanding  of  these  phenomena  will  be  facilitated  by  comparision  with  comprehensive  theoretical  models  being 
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developed  in  this  program.  Neutral  particle  beam  research  will  concentrate  on  performance  of  beam  divergence 
experiments 

3.  Program  to  Completion:  Charged  particle  beam  propagation  experiments  using  the  original  ATA  parameters  will  be 
continued  At  that  time  the  ATA  will  be  upgraded  to  a  repetition  rate 

by  retrofitting  high-voltage  switches  which  are  currently  under  development.  This  will  permit  full 
assessment  of  the  characteristics  of  an  electron  beam  propagation  mode  which  has  potential  military  application 

Also  during  FY  1985,  construction  of  a  beam  chopper  wi1'  be  completed  and  it  will  be 
installed  on  ATA.  This  device,  which  will 

spaced  pulses,  will  permit  limited  evaluation  of  a  beam  propagation  mode 

It  is  expected  that  all  propagation  feasibility  experiments  will  be  completed  during 
Successful  completion  of  charged  particle  beam  experiments  will  provide  the  basis  for  decisions  by  the  Secretary  of 
Defense  to  develop  Neutral  particle  beam  efforts  will  focus  on  completion  of  the  ATS 

experiments  The  objective  of  these  experiments  will  be  to  demonstrate  at  the  feasibility  of 

achieving  capability  to  achieve  beam  divergences  radians  at  high  beam  energies. 

Successful  completion  of  neutral  particle  beam  experiments  will  provide  the  basis  for  the  design  of  a  high-energy 
experiment  which  will  incorporate  all  of  the  critical  elements  which  determine  the  beam  divergence  characteristics 
of  a  neutral  beam  system. 

A.  Milestones : 

Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Late  FY  1981  Mid  FY  1982  ETA  characterization  of  Concentration  of  ETA  tests  on  verification 

of  ATA  design  concepts  have  extended  this 

milestone.  Preliminary  theoretical  results 
have  been  achieved 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  S«™»»ries 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Late  FY  1982 


Late  FY  1982  Advanced  Test  Accelerator  (ATA)  No  change, 
construction  completed. 


Accelerator  Test  Stand  completed. 


This  program  has  been  delayed  due  to  incor¬ 
poration  of  improved  ion  focusing  elements. 


5.  Resources:  ($  in  Thousands) 


Project  Title 
Particle  Beam  Technology 


FY  1981 
Acutal 

$33,306 


FY  1982 
Estimate 

32,500 


FY  1983 
Estimate 

$31,000 


FY  1984 
Estimate 

$31,000 


194 


I 


FY  1983  RDT6E  DESCRIPTIVE  SUMMARY 

Program  Element:  #62708E 
DoD  Mission  Area:  530 

A.  (U)  RESOURCES:  ($  in  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Nurabe  r 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

Total  For  Program  Element  32,752  41.100  45. 300  49.300  Continuing  N/A 


IC-1 

Distributed  Information  Systems 

16,536 

19,202 

21,550 

23,400 

Continuing 

N/A 

IC-2 

Advanced  Command  Control  and 
Communications  Technology 

13,825 

19,698 

21,250 

23,400 

Continuing 

N/A 

IC-3 

Systems  Technology 

2,391 

2,200 

2,500 

2,500 

Continuing 

N/A 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  objective  of  DARPA's  research  In  Integrated  Command  and  Control 
technology  Is  to  develop  advanced  information  processing,  computer-communications  and  system  sciences  technology  which  can 
provide  the  technology  base  for  future  command  and  control  systems,  and  to  demonstrate  and  evaluate  them  with  the  Services 
In  selected  operational  environments. 

C.  (U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  objective  of  the  project  in  Distributed  Information  Systems  Is  to  develop  new 
Information  processing  technology  which  will  support  distributed  strategic  and  tactical  requirements,  and  which  can  also 
exploit  the  inherent  advantages  of  survivability,  reliability,  and  expandability  which  are  found  in  distributed  systems. 
Experiments  will  be  continued  to  evaluate  integrated  voice/data  packet-switched  communications  over  the  internetwork  system 
consisting  of  wideband  satellites,  local  nets,  mobile  radio  nets  and  long  haul  terrestrial  nets.  Emphasis  will  be  placed 
on  supporting  real-time,  distributed  processing.  Certifiable  end-to-end  internetwork  security  technology  will  be 
developed.  Distributed  computing  systems  composed  of  personal  workstations  interconnected  by  a  high  bandwidth  local 
network  will  be  developed  and  a  distributed  multi-media  message  system  will  be  developed.  Integrated  programming  support 
environments  will  be  developed,  and  the  use  of  automated  software  development  tools  will  be  explored. 

(U)  Experimentation  with  a  six  node  distributed  sensor  network  will  be  carried  out  in  the  field  and  new  distributed 
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detection  and  tracking  algorithms  tested  In  the  laboratory.  The  Internetting  program  was  transferred  from  IC-2  to  1C-1 
during  FY  1982  to  reflect  its  close  coupling  to  the  security  technology  development. 

(U)  The  objectives  of  the  project  in  advanced  command,  control  and  communications  technology  are  to  develop  advanced 
computer-communication  technology,  and  to  demonstrate  and  transfer  this  technology  to  the  Services.  Two  key  thrusts  in  the 
communications  area  are  to  develop  survivable  networks  and  concepts  for  controlling  and  utilizing  large  networks.  The 
multiple,  low-orbiting  satellite  technology  offers  a  survivable  communication  system  which  can  be  internetted  with  existing 
|  packet  switched  networks.  Research  in  the  areas  of  robust  protocols,  C3  counter  measures  and  the  reconstitution  of  network 

resources  will  lead  to  even  greater  network  survivability.  The  packet  radio  development  effort  will  be  ending  In  FY  1983, 
but  the  packet  radio  technology  is  being  used  extensively  in  several  testbed  programs  with  the  Services.  To  support  these 
testbeds  and  to  provide  a  basis  for  large  network  experiments,  a  low-cost  packet  radio  is  being  procurred.  A  joint 
DARPA/Army  program  now  underway  at  Ft.  Bragg,  N.C.  to  demonstrate  internetting  and  packet  radio  technology  in  a  tactical 
environment  will  be  followed  by  joint  participation  in  the  High  Technology  Test  Bed  (HTTB)  at  Ft.  Lewis,  Washington,  where 
a  distributed  computing  architecture  using  packet  radio  technology  will  be  developed  to  support  large  scale,  decentralized 
data  access  for  battlefield  use.  A  joint  program  with  the  Strategic  Air  Command  (SAC)  and  the  Defense  Communication  Agency 
(DCA)  will  develop  and  demonstrate  the  technology  needed  to  reconstitute  both  communications  and  databases  following  a 
nuclear  strike  in  which  portions  of  our  communication  resources  may  be  destroyed.  A  technology  to  support  the  rapid 
fabrication  of  VLSI  circuits  by  geographically  dispersed  designers  is  being  developed. 

(U)  The  Systems  Sciences  Technology  Project  is  developing  a  model  of  combat  effectiveness  and  combat  readiness  to  identify 
those  factors  having  the  greatest  impact  on  national  defense  posture  and  the  development  of  training  technology  and  job 
performance  aids  to  make  Improvements  in  those  areas  identified  as  having  the  greatest  impact. 

i 

(U)  Approximately  $2M  of  the  growth  in  this  program  in  FY  1983  is  due  to  the  local  network  technology  program  reaching 
critical  mass.  The  remainder  is  due  to  inflation. 

D.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

Milestone  Changes 

o  Certification  of  manually  re-keyed  end-to-end  encryption  system  for  use  at  Fort  Bragg  delayed  until  early  FY  1983. 
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o  Implementation  of  a  certifiable  end-to-end,  remotely  keyable  security  system  delayed  until  FY  1984 

E.  (U)  OTHER  APPROPRIATION  FUNDS:  None. 
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(U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objectives  of  this  project  are  to  develop  and  demonstrate  technology  for 
building  geographically  distributed  information  systems  which  can  be  secured,  operate  in  real-time  and  be  easily  expanded 
to  meet  the  increasing  demand  for  Information  processing  in  DoD  command,  control  and  communications  applications.  The 
internetting  effort  is  developing  protocols  which  will  permit  secure  distributed  processing  among  computers  on  different 
packet  networks.  Host  and  gateway  software  is  being  developed  to  support  real-time  applications  and  improved  fault 
detection,  Isolation  and  recovery  in  the  internet  environment.  Security  and  access-control  techniques  for  internetted 
packet-switched  networks  are  being  developed  and  demonstrated,  with  emphasis  on  the  interoperation  of  multi-level  secure 
computer  and  communication  capabilities.  Operating  system  security  techniques  are  being  developed  to  protect  classified 
information  in  highly  dynamic  information  interchange  environments.  The  feasibility  of  integrated  voice/data  networks  is 
being  demonstrated  through  the  use  of  a  wideband  satellite  channel  connected  to  local  networks  of  computers  and  low-cost 
packet  voice  terminals. 

(U)  Program  support  environments  are  being  developed  to  facilitate  program  development  and  the  use  of  high  level 
languages,  such  as  Ada,  In  distributed  processing  applications.  A  distributed  database  methodology  is  being  developed  to 
consolidate  existing  heterogeneous  databases  into  a  single  logical  entity  for  query/retrieval .  A  message  system 
architecture  is  being  developed  which  takes  advantage  of  distributed  processing  on  local  networks  of  personal  workstations, 
and  a  distributed  wargaming  application  involving  geographically  separated  workstations  is  being  explored.  A  distributed 
network  of  low-cost,  unattended,  communicating  sensors,  each  with  local  processing,  is  under  development  to  evaluate  the 
system  concept  relative  to  more  conventional  non-distributed  architectures,  and  to  demonstrate  the  feasibility  of  highly 
survivable  surveillance  systems. 

(U)  RELATED  ACTIVITIES :  Secure,  compressed,  digital  speech  efforts  are  coordinated  through  the  Digital  Voice  Processor 
Consortium  with  representation  by  the  Defense  Communications  Agency  (DCA),  the  National  Security  Agency  (NSA),  DARPA  and 
the  Services.  Overall  coordination  of  the  security  efforts  is  maintained  by  0USDRE(C3I)  with  DARPA  responsible  for  the 
development  of  basic  technology  and  architectural  concepts  for  secure  systems.  Concept  demonstration  systems  development 
is  jointly  funded  or  otherwise  supported  by  DCA  (PE  33126K),  NSA  (PE  33401G),  DOD  and  the  Defense  Intelligence  Agency.  The 
Distributed  Message  System  Architecture  effort  is  coordinated  with  DCA  and  OUSDRE  (C3I)  in  relation  to  the  DOD  Standard 
Automated  Message  Handling  System  initiative.  The  wideband  speech  experiment  is  being  carried  out  jointly  with  DCA  and  the 
Services.  The  Internetting  effort  is  coordinated  with  DCA,  RADC,  NSA  and  OUSDRE  (C3I). 
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H.  (U)  WORK  PERFORMED  BY:  64%  Industry,  32%  University  and  4%  In-house.  The  major  performers  are:  Bolt  Beranek  &  Newman, 
Cambridge,  MA;  MIT  Lincoln  Labs,  Lexington,  MA;  Llnkabit  Corporation,  San  Diego,  CA;  University  of  Southern  California, 
Information  Sciences  Institute,  Marina  del  Rey,  CA;  Carnegie  Mellon  University,  Pittsburgh,  PA;  University  of  California  at 
Los  Angeles,  Los  Angeles,  CA;  Stanford  University,  Stanford,  CA;  Massachusetts  Institute  of  Technology,  Cambridge,  MA; 
University  of  California,  Berkeley,  CA;  and  University  of  Utah,  Salt  Lake  City,  Utah. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  An  internet  protocol  architecture  was  developed  and  has  been  adopted  as  a  DoD 
standard  by  C3I.  These  internet  protocols  have  been  implemented  and  tested  on  several  ARPANET  host  computers.  A  high 
performance  microprocessor  gateway  was  developed  and  used  to  interconnect  the  ARPANET  with  packet  radio  nets,  packet 
satellite  nets  and  local  area  nets,  and  a  version  of  the  gateway  has  been  developed  to  connect  ARPANET  to  public  data 
networks.  An  internet  access  control  system  was  designed  for  the  ARPANET  Terminal  Access  Controller  (TAC).  Real-time 
packet  voice  communication  was  demonstrated  on  the  ARPANET,  packet  satellite  net,  packet  radio  net  and  across  the 
internetwork  using  a  low-cost  narrowband  voice  terminal.  A  flexible  array  processor  architecture  has  been  developed  and 
demonstrated  using  real-time  Linear  Predictive  Coding  (LPC)  on  the  packet  radio  net,  and  a  VLSI  implementation  of  this 
array  processor  has  been  designed.  A  prototype  non  real-time  very  low  rate  speech  system  based  on  phoneme  recognition  has 
been  developed.  A  wideband  (3  Mbps)  packet  satellite  channel  was  installed  at  four  sites  and  demonstrated  with 
point-to-point  packet  voice  communication,  and  a  packet  speech  multiplexor  for  connecting  multiple  voice  terminals  on  local 
networks  to  the  satellite  channel  was  developed. 

(U)  A  remotely  keyed  unclassified  end-to-end  internet  security  system  was  demonstrated  and  a  multiple  security 
jurisdiction  technique  was  designed.  Performance  tests  of  the  internet  security  concept  were  conducted.  Design  of  a 
certifiable,  end-to-end  network  security  system  for  packet  radio  and  the  internet  was  initiated.  A  kernelized  secure 
operating  system  (KSOS)  was  designed  and  implemented.  A  network- u„sed  distributed  database  management  system  was  designed 
and  implemented.  An  experimental  system,  called  the  National  Software  Works  (NSW),  for  decentralized  software  system 
management  was  implemented  on  the  ARPANET.  The  design  and  implementation  of  a  prototype  3-node  distributed  sensor  network 
was  completed,  and  field  tests  begun  at  Hanscom  Field;  distributed  signal  processing  for  survivability  and  a  position 
location  capability  to  provide  accurate  registration  of  the  sensor  sites  were  explored. 
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2.  (U)  FY  1982  Program  and  FY  1983/84  Planned  Programs:  In  FY  1982,  the  internet  system  is  being  developed  to  the  point 
that  it  can  be  regularly  used  by  a  large  community  of  users.  Tasks  Include  developing  an  internet  electronic  message  and 
forwarding  system,  converting  ARPANET  hosts  to  internet  operation,  completing  implementation  of  the  TAC  access  control  and 
evaluating  the  use  of  public  data  networks  in  the  DoD  Internet  system.  Real-time  multi-rate  narrowband  voice  algorithms 
are  being  Implemented  for  use  In  the  wideband  speech  experiment  and  multi-user  packet  speech  experiments  are  being 
conducted  using  the  wideband  satellite.  The  flexible  VLSI  array  processor  is  being  completed  and  the  phoneme  recognition 
rate  for  the  very  low  rate  speech  system  is  being  Improved  from  60%  to  80%. 

(U)  A  security  architecture  for  the  integrated  packet  voice/data  internet  system  is  being  designed.  An  interim 
certifiable,  end-to-end  encryption  system  is  being  implemented  with  manual  keying  and  will  support  the  Fort  Bragg  packet 
radio  testbed.  Development  of  the  certifiable,  remotely  rekeyable  version  is  continuing.  Investigation  of 
capability-based  secure  systems  is  underway.  The  operating  system  for  a  distributed  computing  system  composed  of  powerful 
single-user  workstations  interconnected  by  a  high  bandwidth  local  network  is  being  developed,  and  a  securable  distributed 
message  system  is  being  designed  to  operate  in  this  computing  environment.  A  prototype  system  for  accessing 
non-homogeneous  databases  (MULTIBASE)  is  being  evaluated,  a  high-performance  Ada-based  distributed  data  management  system 
is  being  developed  and  an  advanced  programming  support  environment  is  being  designed. 

(U)  Three  additional  nodes  are  being  added  to  the  distributed  sensor  network,  and  field  experimentation  performed.  A 
distributed  processing  environment  to  facilitate  real-time  software  modification  and  testing  will  be  demonstrated  in  the 
laboratory.  Work  on  position  location  techniques  continues  and  multiple  target  detection  and  acquisition  algorithms  are 
being  designed  and  evaluated. 

(U)  In  FY  1983,  the  transition  to  internet  protocols  on  the  ARPANET  will  be  completed  and  the  ARPANET  Access  Control 
System  will  be  demonstrated.  Work  will  begin  on  an  internet  conferencing  system.  An  effort  will  begin  to  Incorporate 
real-time  communication,  resource  allocation  and  security  techniques  into  the  existing  internet  architecture.  Internet 
performance  experiments  under  simulated  adverse  conditions  will  be  carried  out.  Performance  monitoring  capabilities  on  the 
ARPANET  will  be  extended  to  include  cooperating  hosts.  Multi-user  packet  voice  experiments  will  be  completed  on  the 
wideband  satellite  channel,  and  emphasis  will  shift  to  Integrated  voice/data  applications.  The  wideband  network  will  be 
used  to  support  Integrated  graphics,  file  transfer  and  other  bulk  data  transport  applications. 
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(U)  The  interim  packet  radio  security  system  will  be  completed,  certified  and  delivered  to  the  Ft.  Bragg  testbed. 
Implementation  of  the  remotely  rekeyable  network  security  system  will  continue.  A  multi-level  secure  operating  system 
based  on  hardware-supported  tagging  and  capability  management  will  be  designed  and  implementation  initiated.  The  initial 
versions  of  the  distributed  computing  system  and  a  distributed  message  system  will  be  completed,  and  evaluation  will  begin. 

The  Ada  version  of  MULTI BASE  will  be  completed  and  demonstrated  with  operational  databases.  The  high  performance 
distributed  data  management  system  will  be  demonstrated  on  a  local  network.  The  design  of  a  distributed  wargaming 
architecture  based  on  natural  language  programming  will  be  initiated.  Tools  for  a  programming  support  environment  will  be 
developed,  including  configuration  control  tools,  distributed  debugging  aids  and  verification  software.  Initial  testing  of 
the  six  node  distributed  sensor  net  will  be  completed  and  Improved  distributed  detection  and  tracking  capabilities  will  be 
developed  and  incorporated.  A  position  location  capability  will  be  integrated  into  the  network  for  automated  system 
registration.  A  low-cost  realization  of  a  distributed  sensor  network  node  will  be  designed  based  on  VLSI  technology  and 
the  low-cost  packet  radio.  A  multiple  target  detection  capability  will  be  developed  for  use  with  background  noise  and 
clutter,  and  theor  tical  work  on  the  foundations  of  distributed  signal  processing  will  be  continued. 

(U)  In  FY  1984,  the  wideband  network  will  be  further  Integrated  into  the  Internet  system  by  implementing  "Type-of-service" 
routing  to  automatically  divert  high  capacity,  delay  insensitive  traffic  onto  the  wideband  channel.  Network  partition 
detection  and  recovery  mechanisms  will  be  Installed  in  the  internet  and  used  to  support  the  SAC  Strategic  Reconstitution 
experiment  (see  project  IC-2).  The  remotely-keyed  network  security  system  will  be  completed  and  certified.  The 
multi-level  secure  operating  system  implementation  will  be  completed  and  performance  tests  initiated.  Distributed 
computing  systems  will  continue  to  be  enhanced  and  evaluated.  The  distributed  message  system  will  be  tested  and 
development  of  a  certifiably  secure  version  of  it  will  be  initiated.  The  programming  support  environment  will  handle 
distributed  Ada  applications,  including  program  creation,  editing,  debugging  and  run-time  performance  evaluation.  The 
design  of  the  distributed  wargaming  system  will  be  completed  and  implementation  Initiated.  The  distributed  database 
technology  will  incorporate  both  local  distribution  as  well  as  geographically  remote  databases.  Testing  of  the  six  node 
distributed  sensor  network  will  be  carried  out  u3lng  mobile  nodes  with  automated  system  registration.  The  position 
location  capability  will  be  refined  and  tested  in  a  multipath  environment;  development  of  the  low  cost  sensor  node  will  be 
initiated.  A  capability  for  signal  characterization  using  knowledge  based  artificial  intelligence  and  signal  processing 
techniques  will  be  Incorporated. 

3.  (U)  Program  to  Completion:  Integrated  voice/data  packet-switched  network  applications  will  be  demonstrated  on  the 
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wideband  channel.  The  wideband  satellite  network  will  be  made  available  for  general  use  in  multimedia  command  and  control 
experiments.  The  certified  end-to-end  remotely  rekeyable  network  security  system  will  be  deployed  to  secure  the  operation 
of  the  joint  testbeds  with  the  Services.  The  multi-level,  secure,  capability-based  operating  system  will  be  certified  and 
integrated  into  a  multi-layer  secure  network.  Distributed  computing  systems  and  advanced  programming  support  environments 
will  be  field-tested  with  selected  Service  organizations.  The  certifiably  secure  distributed  mt  sage  system  will  be 
completed  and  demonstrated  with  multi-media  messages.  The  distributed  wargaming  system  will  be  developed  and  demonstrated 
with  multiple  organizations  across  the  internet.  Distributed  database  technology  will  be  secured.  The  performance  of  a 
low-cost  distributed  sensor  net  of  6-12  nodes  will  be  evaluated  using  both  laboratory  data  and  limited  field  testing.  A 
multiple  target  detection  capability  will  be  demonstrated  in  a  mobile  environment  and  distributed  sensor  net  technology 
will  be  applied  to  large  scale  tactical  deployments. 

4.  (U)  Milestones : 


Last  Year's 
Reported  Plan 

Curren*- 

Plan 

Milestones 

Mid  FY  1982 

Mid  FY 

1982 

Complete  field  testing  of  a 
three  node  Distributed 

Sensor  Net. 

Late  FY  1982 

Late  FY 

1982 

Define  and  document  multi-layer 
network  security  architecture. 

Late  FY  1982 

Late  FY 

1982 

Complete  design  of  a  secure 
distributed  message  system 
architecture. 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 
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Mid  FY  1982 


Early  FY  1983  Certify  manually  rekeyed  end-to-end 
encryption  system  for  use  at 
Fort  Bragg. 

Late  FY  1983  Demonstrate  initial 

distributed  computing  system 
operating  on  a  network  of 
personal  workstations. 

Late  FY  1983  Demonstrate  ARPANET  access 
control  system. 

Late  FY  1983  Demonstrate  MULTIBASE  implemented 
in  Ada  with  operational 
databases . 


Parts  delivery  delay.  Plus 
delay  due  to  Tempest  testing 
and  certification. 

New  Milestone 


New  Milestone 


New  Milestone 


Mid  FY  1983 


Mid  FY  1984 


Early  FY  1984  Implement  a  certifiable  end-to-end, 
remotely  keyable  security 
sys  tem. 

Mid  FY  1984  Complete  implementation  of 
tagged,  multi-lr  el  secure 
operating  system. 

Mid  FY  1984  Complete  development  of 

internet  security  system. 

Mid  FY  1984  Complete  testing  of 
six  node  prototype 
Distributed  Sensor  net. 


Paced  by  manually  keyed  system. 


New  Milestone 


New  Milestone 
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(U)  Resources:  ($  in  Thousands) 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Proiect  Title 

Actual 

Estimate 

Estimate 

Estimate 

Distributed  Information  Systems 

16,536 

19,202 

21,550 

23,400 
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F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objectives  of  this  project  are  to  develop,  demonstrate  and  transfer  advanced 
command  and  control  technology  to  the  Services.  It  includes  work  in  packet  radio,  advanced  satellite  systems,  survivable 
networks,  rapid  fabrication  Very  Large  Scale  Integration  (VLSI)  technology  and  field  experimentation  in  joint  DARPA/Army 
and  DARPA/Air  Force  testbeds. 

(U)  The  packet  radio  effort  has  developed  and  is  testing  network  management  and  control  techniques  to  achieve  reliable, 
fail-soft  operation  of  a  network  of  wideband  spread  spectrum  radios.  Techniques  are  being  developed  for  utilizing  and 
controlling  large-scale  packet  radio  networks  and  enhanced  anti- jam,  anti-spoof  capabilities  are  being  evaluated.  Packet 
radio  and  internetting  technologies  are  being  evaluated  at  Fort  Bragg,  North  Carolina  in  an  operational  tactical 
environment,  to  evolve  innovative  system  concepts  for  the  use  of  computers  in  support  of  future  Army  requirements,  and  to 
develop  doctrine  for  distributed  processing  in  a  corps  headquarters.  Expet imentation  will  include  secure  operation  using 
end-to-end  encryption  technology  developed  in  (IC-1).  Low-cost  packet  radios  are  being  procurred  to  support 
experimentation  with  large  scale  networks  and  planned  testbed  activities  at  Ft.  Bragg  and  Ft.  Lewis.  A  methodology  is 
being  developed  for  rapid  implementation  of  custom  and  semi-custom  integrated  circuits  which  permits  the  physical 
separation  of  the  design  and  fabrication  processes,  with  a  goal  of  reducing  the  development  time  for  critical  Command, 
Control  and  Communication  (C3)  components  from  completed  design  to  tested  working  chips  to  a  few  weeks. 

(U)  A  strategic  command  and  control  experiment  is  being  conducted  jointly  with  Defense  Communications  Agency  (DCA)  and  the 
Strategic  Air  Command  (SAC)  to  evaluate  the  use  of  packet  radio  and  distributed  data  base  technology  as  a  basis  for 
providing  survivable  communications  and  for  rapid  reconstitution  of  strategic  communications  following  a  major  attack.  A 
survivable  satellite  network  architecture  consisting  of  multiple,  low-orbiting,  low-cost  satellites  is  being  explored.  The 
system  supports  high  bandwidth  inter-satellite  links  and  satellite  to  ground  communication  based  on  packet  switching 
technology. 

G.  (U)  RELATED  ACTIVITIES:  The  Packet  Radio  technology  is  being  evaluated  by  the  Army  in  programs  at  Ft.  Bragg,  NC  and  Ft. 
Lewis,  WA.  The  Rome  Air  Development  Center  (RADC)  is  funding  related  efforts  in  distributed  processing  technology.  The 
Strategic  Command  Control  and  Communications  experiment  is  a  joint  effort  with  the  Strategic  Air  Command  and  the  Defense 
Communications  Agency. 

H.  (U)  WORK  PERFORMED  BY :  60%  Industry;  37%  University;  3%  In-house.  The  major  performers  are:  Rockwell  International, 
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Dallas,  Texas;  Bolt  Beranek  &  Newman,  Inc.,  Cambridge,  Massachusetts;  SRI  International,  Menlo  Park,  California;  MITRE 
Corporation,  McLean,  Virginia;  Electromagnetic  System  Laboratories,  Sunnyvale,  California;  Hazeltlne  Corporation, 

Greenlawn,  New  York;  University  of  Southern  California,  Information  Sciences  Institute,  Marina  Del  Rey,  California; 
University  of  Southern  California,  Los  Angeles,  California;  University  of  California  at  Los  Angeles,  Los  Angeles, 
California. 

I .  ( U )  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishment  i :  An  experimental,  one  cubic  foot,  spread-spectrum  packet  radio  was  developed 

and  deployed  in  a  network  in  the  San  Francisco  Bay  area.  This  packet  radio  network  was  connected  via  gateways  to  the 
ARPANET,  and  internet  communication  was  demonstrated  from  fixed  locations,  mobile  vans  and  helicopters.  Distributed 
network  control  software  was  designed,  and  implementation  initiated,  to  allow  reliable  fail-soft  system  operation  of 
networks  consisting  of  tens  of  nodes.  An  advanced  packet  radio  with  anti-jam,  anti-spoof  and  anti-intercept  features  was 
developed  and  successfully  demonstrated.  Theoretical  analyses  of  single  and  multi-hop  packet-radio  system  performance 
Including  real-time  behavior  were  performed.  Assessments  of  network  anti-jam,  anti-intercept  and  anti-spoof  capability 
were  carried  out  analytically  and  through  laboratory  experimentation.  A  feasibility  study  for  a  low  cost  packet  radio 
(LPR)  was  completed  and  development  of  a  demonstration  model  initiated.  A  network-based  Very  Large  Scale  Integration 
(VLSI)  Implementation  system  (called  MOSIS)  was  developed  and  is  being  used  on  a  regular  basis  to  interface  VLSI  designers 
to  commercial  NMOS  semiconductor  fabrication  sources. 

(U)  A  network  of  twenty  packet  radios  and  two  Internet  gateways  was  installed  at  Fort  Bragg  to  provide  an  operational 
environment  for  concept  development  and  evaluation  of  data  distribution  techniques.  Several  field  exercises  were  conducted 
(including  participation  in  Solid  Shield  '81),  in  addition  to  dally  operation  in  garrison.  Application  programs  (including 
airload  planning  and  a  tactical  reporting  system)  were  written  to  provide  an  appropriate  environment  for  system  evaluation 
and  limited  airborne  packet  radio  experiments  were  conducted.  The  Strategic  C3  experiment  was  Initiated  and  a  high  power 
packet  radio  amplifier,  to  Increase  communication  range  to  200-250  miles  was  designed  for  airborne  use.  A  feasibility 
study  of  the  space  segment  portion  of  the  multiple  satellite  system  was  completed  which  showed  that  a  survivable  network  of 
low  cost  satellites  in  low  orbit  could  be  built  and  deployed  economically. 
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2.  (U)  FY  1982  Program  and  FY  1983/1984  Planned  Programs:  During  FY  1982,  packet  radio  network  control  software  is  being 
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implemented  which  allows  the  maximum  potential  network  size  to  increase  from  tens  to  hundreds  of  packet  radios,  and  the 
performance  and  reliability  of  this  software  are  being  evaluated.  Performance  evaluation  of  the  advanced  anti-jam  packet 
radio  is  being  completed  and  network  control  architectures  supporting  transmission  security  are  being  explored.  Mobile 
tests  of  the  packet  radio  system  are  being  carried  out  during  exercises  at  Ft.  Bragg,  N.C.,  and  development  of  the  tactical 
reporting  system  is  being  completed.  Initial  testing  of  an  end-to-end  network  security  system  (developed  in  the  network 
security  program)  will  be  conducted  with  the  packet  radio  network  in  preparation  for  its  Introduction  to  Ft.  Bragg  in  FY 
1983.  Development  of  a  low  cost  packet  radio  is  continuing.  The  MOSIS  VLSI  implementation  system  is  being  extended  to 
handle  CMOS  semiconductor  fabrication,  and  approximately  a  dozen  fabrication  runs  are  being  carried  out  in  FY  1982 
supporting  both  university  and  Industrial  designers.  A  VLSI  fast  turnaround  testbed  is  being  established  to  explore  ways 
of  decreasing  the  turnaround  time  and  introducing  new  fabrication  technology  into  the  process.  A  product  assurance 
methodology  is  being  developed  for  qualifying  custom-fabricated  chips. 

(U)  Airborne  packet  radio  experiments  are  being  carried  out  with  small  commercial  aircraft  to  evaluate  air-to-air  and 
air-to-ground  performance  for  the  strategic  C3  experiment.  Implementation  of  a  high  power  packet  radio  amplifier  for  a 
200-250  mile  range  is  underway.  A  concept  of  operation  for  the  strategic  C3  reconstitution  project  is  being  developed  and 
potential  system  vulnerabilities  are  being  analyzed.  Redundantly  configured  distributed  data  bases  are  being  developed.  A 
preliminary  design  of  the  multiple  satellite  system  is  being  carried  out  with  emphasis  on  design  of  the  ground  segment  and 
design-to-cost  for  the  space  segment  portion.  Critical  technologies  for  the  space  segment  are  being  breadboarded  in  the 
laboratory. 

(U)  In  FY  1983,  implementation  and  testing  of  the  multiple-station  and  stationless  packet  radio  network  control  software 
will  be  completed  and  Installed  in  the  Ft.  Bragg  testbed  along  with  the  end-to-end  security  system.  Transmission  security 
strategies  will  be  implemented  and  evaluated.  Packet  radio  field  exercises  with  the  Ft.  Bragg  Testbed  will  be  completed 
and  the  end-to-end  security  system  will  be  tested  during  exercises  in  preparation  for  transferring  the  testbed  to  the  Army. 
The  control  of  large  packet  radio  networks  with  time-varying  spread  spectrum  codes  will  be  investigated,  and  procurement  of 
low-cost  packet  radios  will  be  initiated  to  provide  enough  radios  to  support  testing  of  large-scale  distributed  processing 
concepts  at  Ft.  Lewis.  An  architecture  will  be  designed  for  decentralized  control  of  ADP  resources  based  on  the  use  of 
packet  radio  in  the  battlefield.  The  MOSIS  system  will  be  upgraded  to  support  chips  having  two  levels  of  metal t  user 
authentication  and  protected  libraries;  and  it  will  continue  to  be  used  to  support  both  NMOS  and  CMOS  fabrication 
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commercially.  Initial  experiments  In  rapid  fabrication  using  E-beam  direct  write  will  be  conducted  at  the  testbed.  The 
product  assurance  methodology  will  be  evaluated  using  the  bulk  CMOS  technology. 

(U)  The  extended-range  packet  radio  amplifier  will  be  completed  for  use  In  the  strategic  C3  experiment  and  Installed  on 
selected  military  aircraft.  Several  distributed  data  bases  will  be  completed  for  experimental  use.  A  feasibility 
demonstration  of  airborne  access  to  ground  data  bases  and  command/control  centers  will  be  conducted.  Initial  software  aids 
for  reconstitution  of  communications  will  be  developed  and  unclassified  experiments  will  be  conducted  with  SAC  to  evaluate 
the  reconstitution  techniques.  Database  replication  techniques  to  ensure  data  survivability  will  continue  to  be 
Investigated.  Design  of  the  ground  segment  architecture  for  the  multiple  satellite  system  will  be  completed  and  a 
laboratory  implementation  of  a  low  cost  satellite  will  be  initiated  to  demonstrate  engineering  feasibility. 

(U)  During  FY  1984,  network  control  algorithms  will  be  adapted  to  utilize  the  code  changing  features  of  the  low-cost 
packet  radio.  Theoretical  work  on  the  control  of  large  networks  will  continue,  and  increased  emphasis  will  be  placed  on 
the  development  of  survlvable  networks  including  robust  protocols  and  C3  counter  measures.  An  architecture  for 
decentralized  control  of  ADP  resources  on  a  packet  radio  net  will  be  developed  In  conjunction  with  the  Army  at  Ft.  Lewis. 
VLSI  fast  turnaround  fabrication  services  will  continue  to  be  provided  over  the  Arpanet.  Additional  technologies  such  as 
gallum  arsenide  will  be  evaluated  for  incorporation  into  the  MOSIS  system,  and  efforts  will  be  made  to  achieve  a  turnaround 
time  of  two  weeks. 

(U)  Strategic  planning  aids  will  be  developed  for  use  In  the  strategic  C3  program  and  Improvements  made  to  the 
reconstitution  software  based  on  unclassified  experimental  results.  Data  survivability  and  updating  methods  will  be 
evaluated  using  local  and  remote  computer  access.  The  airborne  packet  network  will  be  equipped  with  an  interim  end-to-end 
security  system  and  airborne  experimentation  with  classified  data  bases  will  replace  the  unclassified  simulated  data. 
Laboratory  implementation  of  a  low  cost  satellite  will  be  completed  and  laboratory  experiments  conducted  to  test  key 
concepts.  The  multiple  satellite  system  design  will  be  finalized  for  both  the  ground  segment  and  space  segment. 

3.  (U)  Program  to  Completion:  A  network  management  system  for  large  scale  nets  will  be  developed  and  evaluated.  A 

technology  base  for  survlvable  networks  will  be  developed.  A  large  scale  packet  radio  network  will  be  Installed  jointly 
with  the  Array  to  evaluate  battlefield  data  decentralization  concepts.  The  VLSI  rapid  fabrication  capability  will  be 
extended  to  submicron  dimensions.  Certifiable  end-to-end  security  technology  with  remote  rekeylng  will  be  installed  at  the 
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SAC  testbed  and  classified  experimentation  with  distributed  data  bases  will  be  conducted.  Advanced  techniques  for 
post-strike  reconstitution  of  failed  communication  links  will  be  demonstrated  using  airborne  and  ground-mobile  platforms. 
A  demonstration  of  the  multiple  satellite  system  concept  will  be  carried  out  in  a  laboratory  setting  to  validate  the 
architecture  and  to  test  key  concepts  prior  to  deployment. 

4.  (U)  Milestones: 


Last  Year's 
Reoorted  Plan 

Current 

Plan 

Mn„qfmipq 

Mid  FY  1982 

Late  FY 

1982 

Demonstrate  long  range  packet 
radio  operation  in  military 
aircraft . 

Late  FY  1982 

Late  FY 

1982 

Complete  development 
and  initial  field  testing  of 
prototype  advanced  anti-jam 
packet  radios. 

... 

Mid  FY 

1983 

Demonstrate  secure  packet 
radio  network  at 
at  Ft.  Bragg. 

Late  FY  1983 

Late  FY 

1983 

Demonstration  of  low-cost  packet 
radio  prototypes. 

Explanation  of  Changes  from  Milestones 
Reported  In  FY  1982  Descriptive  Summaries 

Delay  In  acquiring  necessary 
frequency  allocation 


New  Milestone 
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Late  FY  1983  Demonstrate  access  to 

distributed  ground-based 
data  from  airborne 
packet  radio. 


Late  FY  1984  Demonstrate  communication 
and  database 
reconstitution. 

Mid  FY  1985  Demonstrate  low-cost 
multi-satellite 

communication  in  the  laboratory. 


5.  (U)  Resources:  ($  in  Thousands) 


Project  Title 

Advanced  Command  Control 
Communications  Technology 


FY  1981 
Actual 

13,825 


FY  1982 
Estimate 

19,698 


New  Milestone 

New  Milestone 

New  Milestone 

FY  1983  FY  1984 

Estimate  Estimate 

21,250  23,400 


210 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #IC-3 
Program  Element:  #62708E 
DoD  Mission  Area:  530 


Title:  Systems  Technology 
Title:  Integrated  Command  and  Control  Technologies 

Budget  Activity:  1 .  Technology  Base 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  goal  of  this  project  is  to  improve  the  effectiveness  of  military 
personnel  in  accomplishing  their  mission  -  combat  readiness  and  combat  effectiveness. 

Specifically,  job  performance  aids  and  training  technology  will  be  developed  to  improve  tactical  performance, 
instant  readiness,  and  material  flow. 

DoD  residential  training  costs  are  estimated  at  $7.2  billion  dollars  with  15Z  to  20Z  of  DoD  personnel  involved  in 
training  at  any  point  in  time.  These  figures  are  exclusive  of  field  exercising,  on-the-job  training,  factory 
training,  etc.  Computer-based  training  technology  will  both  improve  effectiveness  and  reduce  time  to  train,  while 
maintaining  equivalent  levels  of  performance.  It  will  also  enable  the  Services  to  train  less  qualified  individuals 
for  more  complex  jobs.  The  effectiveness  of  computerbased  training  and  its  impact  on  readiness  and  effectiveness 
depends  on  personalized  instruction  and  more  readily  available  instruction.  The  approach  taken  is  to  develop  a 
distributed  training  technology  that  will  bring  instruction  to  the  student  at  the  job  site  in  the  field;  and  to 
develop  a  training  technology  with  novel  capabilities  for  multi-echelon  gaming,  simulation,  personalized  and 
individualized  instruction,  on-site  job  aiding,  all  using  novel  applications  of  both  micro-processor  and  videodisc 
tecnnology. 

G.  RELATED  ACTIVITIES:  Research  in  this  project  is  coordinated  with  the  Services’  R&D  and  Training  Commands,  the 
National  Science  Foundation,  the  Office  of  Naval  Research,  and  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering. 

H.  WORK  PERFORMED  BY:  90Z  private  industry  and  10Z  universities.  The  major  performers  include:  Perceptronics, 
Woodland  Hills,  California;  Honeywell,  Minneapolis,  Minnesota;  University  Studios,  Hollywood,  California;  and 
Stanford  University,  Palo  Alto,  California. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Advanced  training  research  involving  PLATO  IV  (Computer  Aided  Instructional 
System)  evaluation  at  the  U.S.  Army  Aberdeen  Proving  Grounds  indicated  that  the  system  was  highly 
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reliable  (95%  uptime);  that  system  response  time  was  well  under  a  second  with  a  peak  load  of  450  students  system 
wide;  that  performance  of  the  PLATO  IV  group  was  equal  to  or  superior  to  a  conventionally  trained  group;  that  time 
savings,  compared  to  conventional  curricula  was  40%;  and  that  student  and  instructor  attitudes  were  very  positive. 
Transfer  of  PLATO  IV  technology  proceeded  on  schedule,  and  the  Services  picked  up  the  funding  of  PLATO  terminals. 
PLATO  IV  also  has  been  offered  as  a  product  line  by  a  commercial  vendor.  Three  hours  of  personalized 

PLATO  IV  training  was  shown  to  be  as  effective  as  one  day's  studying  from  a  workbook  and  a  one  hour  practice  period 

in  an  expensive  ($200  per  hour)  airplane  simulator. 

The  recent  major  accomplishment  has  been  the  development  of  GUNNER,  a  small,  portable,  intelligent,  adaptive 
simulator/trainer  for  tank  gunnery.  This  development  in  distributed  training  technology  is  less  than  one  hundredth 

the  cost  of  other  training  simulators  through  the  use  of  the  latest  microprocessors  for  training  control  and  the 

novel  use  of  videodisc  technology  to  present  pictorial  displays.  The  principles  of  this  trainer  simulator  are 
applicable  to  a  wide  variety  of  problem  domains  such  as  aircraft  landings,  missile  firing,  aerial  refueling.  This 
distributed  instructional  system  will  enable  DoD  to  bring  the  "schoolhouse"  to  the  students  instead  of  vice  versa — 
a  very  costly  and  common  practice.  The  savings  here  are  potentially  enormous.  Tank  gunnery  was  chosen  as  the 
initial  problem  area  because  of  the  high  cost  of  ammunition,  fuel,  and  tank  maintenance  using  conventional  training 
techniques.  It  is  also  applicable  to  often  ignored  team  training  and  multi-echelon  training,  as  discussed  below. 

In  addition,  efforts  were  initiated  to  extend  and  improve  low  cost,  portable,  training  simulator  technology  in  the 
following  areas:  development  began  on  tank  commander's  training  simulator  which  can  be  linked  to  tank  gunnery 
training  simulators  using  dial-up  telephone  lines  in  order  to  provide  multi-echelon,  team  training;  work  began  on 
the  development  of  an  AlO-Maverick  Missile  firing  training  simulator  and  an  aerial  refueling  simulator,  the  latter 
jointly  funded  with  the  Air  Force;  and  major  advances  were  made  in  transfer  of  the  technology  to  the  Services.  In 
particular,  with  Army  funding,  15  tank  gunnery  simulators  have  been  constructed  for  evaluation  purposes,  and  the 
technology  has  been  extended  to  the  Infantry  Fighting  Vehicle  and  Combat  Engineering  Vehicle. 

Three  additional  developments  began  in  FY  1981;  the  development  of  a  video  disk  display  system  that  allows  the 
student  to  view  the  inside  of  a  jeep  engine  from  various  perspectives,  in  order  to  learn  how  such  machinery 
operates;  the  development  of  a  personalized  training  movie  system,  with  particular  application  to  maintenance  and 
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operation  of  the  weapons  elevators  on  the  nuclear  aircraft  carrier  Carl  Vinson;  and  the  development  of  a  voice 
interactive  maintenance  aiding  device  (VIMAD)  that  provides  expert  instruction  at  the  job  site,  to  novice 
maintenance  technicians  performing  complex  tasks. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  FY  1982  program  concentrates  in  four  areas.  First, 
the  newly  developed  technology  of  small,  portable,  personalized,  intelligent,  inexpensive  simulator  trainers  using 
microprocessor  and  videodisc  technology  will  be  expanded.  The  technology  will  be  made  self  motivating  by  making 
possible  student/student  competitions  and  student/computer  competitions.  Team  training  will  be  expanded  beyond 
intertank,  intergun  testing  training  to  include  intertank,  gunner-commander  training.  The  technology  will  be 
expanded  to  new  application  domains,  specifically  completion  of  the  AlO-Maverick  simulator  and  the  Aerial  refueling 
simulator,  and  the  initiation  of  an  avionics  simulator  and  a  Stinger  simulator,  the  first  such  for  a  hand-held 
weapon.  An  experimental  evaluation  of  the  tank  gunnery  training  simulator  technology  will  also  be  performed. 
Second,  job  performance  aids  for  maintenance  will  be  developed.  These  aids,  to  be  comfortably  worn  by  the 
maintainer,  provide  audio  visual  instruction,  with  both  speech  input  and  speech  output,  for  the  step  by  step 
maintenance  of  military  systems.  The  instructional  sequence  can  be  individually  modified  to  provide  more  or  less 
detail,  specific  facts,  troubleshooting  advice,  and  so  on.  In  total,  the  capability  available  is  that  of  having  an 
expert  maintainer  at  the  side  of  the  novice,  constantly  giving  advice,  instruction,  hints  and  tips.  In  contrast  to 
alternative  approaches  such  as  imbedded  training,  this  approach  does  not  require  any  modification  of  the  existing 
military  systems,  so  introduction  of  this  new  technology  will  not  be  delayed  by  the  inevitably  long  cycle  of 
inventory  turnover  and  procurement.  Further,  the  cost  of  these  devices  is  extremely  low  through  the  exclusive  use 
of  commer,  ally  available  hardware  and  components  which,  as  an  added  advantage,  can  be  commercially  maintained. 
Unlike  older  maintenance  aiding  technologies,  e.g.,  micro-fiche,  this  new  development  makes  possible  instantaneous 
updating  of  information  from  a  central  site  using  conventional  telephone  lines,  so  that  the  electronic  maintenance 
manual  will  never  be  out  of  date.  In  FY  1982,  the  first  such  Voice  Interactive  Maintenance  Aiding  Device  (VIMAD) 
will  be  delivered,  and  improvements  will  be  made  in  a  second  generation  based  on  maintainer  evaluation.  Third, 
videodisc  technology  is  being  used  to  make  possible  interactive  and  personalized  training  movies  for  DoD  personnel, 
allowing  the  student  to  see  the  level  of  detail  that  is  desired,  abstract  or  concrete  representations,  special 
background  information,  and  so  on.  In  FY  1982  one  such  test  system  will  be  completed  for  training  operation  and 
maintenance  of  aircraft  carrier  weapons  elevators,  a  major  and  often  troublesome  component;  the  particular 
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application  is  on  the  nuclear  carrier  Carl  Vinson.  Fourth,  videodisc  technology  is  being  used  in  a  novel  fashion 
to  display  to  the  student  the  workings  of  complex  military  systems  as  a  step  toward  operation  and  maintenance  of 
those  systems.  Specifically,  a  display  will  be  completed  to  illustrate  the  workings  of  a  standard  jeep  engine 
allowing  the  student  to  view  the  interior  of  that  engine  while  it  is  operating — along  every  water  path,  oil  path, 
fuel  path,  and  electrical  conduit.  The  display  alternates  between  a  photographic  representation  and  an  easier-to- 
understand  but  less  realistic  animation  representation.  In  FY  1983  the  effort  in  low  cost  portable  training 
simulators  and  voice  interactive  maintenance  aiding  devices  (VIMAD)  will  be  continued.  Specifically,  the  improved 
version  of  the  AlO-Maverick  missile  firing  training  simulator  will  be  completed,  as  will  the  previously  initiated 
simulator  developments  in  avionics  and  hand  carried  weapon  systems  -  the  Stinger.  Most  importantly,  an  effort  will 
be  completed  to  identify  the  techniques  for  significantly  decreasing  the  manufacturing  costs  of  these  training 
simulators  so  that  their  use  in  large  numbers  can  be  wide-spread  throughout  the  Services.  In  the  area  of  VIMAD, 
there  will  be  two  major  developments.  The  technology  will  be  extended  to  a  team  VIMAD  that  will  provide 
instruction  to  a  group  of  novices  simultaneously  maintaining  complex  military  machinery  where  coordination  among 
the  maintainers  is  critical  for  effective  servicing.  In  addition,  the  technology  will  be  extended  to  provide  a 
surrogate  maintenance  capability  for  learning  to  maintain  equipment  which  is  not  available  for  training  purposes. 
There  is  typically  a  long  time  delay  after  weapon  systems  are  first  introduced  before  they  are  available  for 
widespread  maintenance  training,  and  hence  a  subsequent  delay  before  adequate  numbers  of  maintenance  personnel  are 
available.  Through  the  use  of  video  disk-based  surrogate  maintenance  training,  it  will  be  possible  to  both 
introduce  the  weapon  systems  and  train  the  maintenance  in  parallel,  thus  significantly  reducing  inefficiency.  In 
parallel  with  these  technical  developments,  technology  transfer  is  scheduled:  training  simulator  technology  to  the 
Army  (tank  gunnery)  and  Air  Force  (aerial  refueling);  maintenance  aids  to  the  Air  Force  for  aircraft  landing  gear 
and  missile  maintenance;  interactive  movies  to  the  Army;  and  "microtravel"  systems  to  the  Army  and  Air  Force. 

In  FY  1984  distributed  training  technology  development  will  concentrate  on  integration  of  the  new  technology  with 
DoD  training  systems;  extension  of  the  technology  to  use  computer  generated  displays  based  on  fractals;  and 
extension  of  the  technology  to  use  small,  portable,  touch  sensitive  flat  screen  television  displays  in  concert  with 
digital  optical  disks. 
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3.  Program  to  Completion:  This  research  will  continue  to  respond  to  defense  needs,  with  program  content 
determined  by  research  results,  technology  options,  and  readiness/effectiveness  issues. 


4.  Milestones: 


Last  Year's 
Reported  Plan 

late  FY  1982 


late  FY  1982 


Current 

Plan  Milestones 


Explanation  of  changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


late  FY  1982  Complete  realistic  tests  of  new 
job  performance  aids  and  ultra- 
low  cost  simulators  and  assess 
their  impact  on  Armed  Forces 
readiness  and  effectiveness 


late  FY  1982  Demonstrate  multi-echelon  simula¬ 
tor-trainer. 


late  FY  1983  Completion  of  Stinger  Trainer. 


5.  Resources:  ($  in  Thousands) 


New  Milestone. 


Project  Title 
Systems  Technology 


FY  1981 
Actual 

2,391 


FY  1982 
Estimate 

2,200 


FY  1983 
Estimate 

2,500 


FY  1984 
Estimate 

2,500 
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A.  RESOURCES :  ($  in  Thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Costs 

TOTAL  FOF. 

PROGRAM  ELEMENT 

$199,449* 

$237,040* 

$268,500* 

$375,554* 

Continuing 

TBD 

EE-2 

TEAL  RUBY  Experiment 

25,418 

27,000 

22,400 

20,000 

6,100 

143,829 

EE-3 

X-Wing 

3,800 

6,278 

7,500 

14,500 

60,000 

92,078 

EE-4 

Advanced  Command  and  Control 
Architectural  Testbed 

4,049 

2,300 

-0- 

-0- 

-0- 

12,202 

EE-5 

Technology  Assessments 

1,347 

940 

1,700 

1,854 

Cont inuing 

TBD 

EE-6 

Advanced  Sensor  Demonstration  14,307 

23,245 

50,100 

68,500 

297,500 

477,952 

EE-7 

Space  Acquisition,  Tracking 
and  Pointing  Experiment  - 
TALON  GOLD 

17,130 

25,800 

35,000 

58,400 

128,400 

275,136 

EE-8 

High  Power  Chemical  Laser 
Ground-Based  Demonstration  - 
ALPHA 

17,001 

20,500 

21,800 

31,700 

67,600 

168,001 

EE-9 

Forward  Swept  Wing 
Demonstration 

7,129 

24,000 

37,000 

23,000 

5,000 

102,329 
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Total 

Project  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Estimated 


Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

EE-10 

Assault  Breaker  Demonstra¬ 
tion 

69,179 

21,469 

-0- 

-0- 

-0- 

165,134 

EE-11 

BETA/CELT  Demonstration 

930 

-0- 

-0- 

-0- 

-0- 

7,770 

EE-12 

Large  Optics  Demonstration 
Experiment  -  LODE 

6,774 

15,200 

14,200 

22,200 

45,000 

135,251 

EE-15 

SORAK  Demonstration  (Korean 
Equipment  Upgrade) 

-0- 

5,000 

10,000 

10,000 

50,000 

75,000 

EE-16 

Submarine  Laser  Communication 

-0- 

-0- 

-0- 

40,500 

334,100 

374,600 

♦Total  includes  classified  projects  not  identified  herein. 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 

TEAL  RUBY  Experiment:  This  is  a  space  experiment  to  demonstrate  infrared  detection  of  strategic  aircraft  from  a 
space  platform,  to  measure  target  and  clutter  background  signatures  from  space,  and  to  demonstrate  advanced 
infrared  detector  technology.  Expansion  of  the  basic  sensor  mission  is  being  investigated  to  include  signature 
measurements  of  The  sensor  and  the  associated  USAF  spacecraft 

are  for  a  FY  1984  launch  date  aboard  the  space  shuttle. 

X-Wing:  The  X-Wing  is  a  major  innovation  in  Vertical  Takeoff  and  Landing  (VTOL)  aircraft  design  which,  by  stopping 
the  rotor  in  flighc,  combines  the  vertical  lift  efficiency  of  a  helicopter  with  the  speed,  range,  and 
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altitude  performance  of  a  transonic  fixed  wing  aircraft.  Design  analysis  indicates  an  operational  X-Wing  vehicle 
would  have  approximately  three  times  the  speed,  range,  and  altitude  performance  of  a  conventional  helicopter  with 
equivalent  payload  lifting  capability.  Such  characteristics  portend  a  very  broad  operational  applicability  such 
as:  more  flexible  sea-basing  for  the  Navy  wherein  two  or  more  aircraft  on  non-aviation  ships  could  conduct  long 
range  anti-submarine  warfare,  over-the-horizon  targeting  of  surface  and  air  targets,  tactical  jamming  and  other 
existing  (or  emerging)  missions;  new  Army  roles  such  as  close  air  support  and  sensor  carrier  with  intratheather , 
self-deployment  capabilities;  new  Air  Force  tactical  missions  which  release  dependence  on  fixed  Air  Bases  and 
increase  pre-launch  survivability. 

Advanced  Command  and  Control  Architectural  Testbed  (ACCAT):  The  ACCAT  testbed  is  scheduled  to  be  completed  during 
FY  1982  and  the  technology  will  be  transferred  to  the  Navy. 

Technology  Assessments:  The  primary  objective  of  this  project  was  to  provide  modest  funding  support  for  research 

initiative  on  new  ideas  which  fall  outside  of  the  current  on-going  DARPA  thrusts  and  program  areas.  These  new 

ideas  which  may  originate  from  within  or  outside  of  DARPA,  are  presented  to  and  acted  upon  by  a  review  council 
chaired  by  the  Deputy  Director  of  DARPA.  After  initial  exploration,  and  subject  to  research  results,  the  project 
may  be  continued  by  one  of  the  DARPA  technical  offices  or  the  results  made  available  to  one  of  the  Military 
Services  for  exploitation.  Beginning  in  FY  1983,  these  funds  are  now  contained  in  Strategic  Technology  PE  #62301E 
and  Tactical  Technology  PE  # 62702E. 

Advanced  Sensor  Demonstration:  The  purpose  of  the  Advanced  Sensor  Demonstration  is  to  experimentally  demonstrate 
the  High  Altitude  Large  Optics  (HALO)  concepts  for  advanced  strategic  surveillance  sensors  and  the 

HALO  advanced  sensor  technologies  in  space  environment.  A  late  1 980 ' s  flight  of  the  Mini  Halo  sensor  will  permit 

high  payoff  alternative  technologies  to  be  considered  when  decisions  are  made  in  the  late  1980s  to  initiate 

development  of  the  nation's  new  generation  of  strategic  infrared  surveillance  sensors. 

Space  Acquisition,  Tracking  &  Pointing  Experiment  -  TALON  GOLD:  The  goal  of  the  TALON  GOLD  Project  is  a  space  test 
of  laser  pointing  technology.  The  experiment  is  designed  to  achieve  long  range 

with  pointing  accuracies  and  beam  stablization  of  better  than 
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j  .  This  is  a  key  element  in  the  development  by  DARPA  of  space-based  high  energy  laser  technology 

I  required  for 

j  High  Power  Chemical  Laser  Ground-Based  Experiment  -  ALPHA:  The  objective  of  the  ALPHA  Project  is  the  demonstration 

of  ‘he  feasibility  of  a 

I  .  Emphasis  in  this  effort  is  placed  on  the  ground-based  test  and 

I  evaluation  of  a 


Forward  Swept  Wing:  A  manned  Forward  Swept  Wing  (FSW)  aircraft,  made  possible  with  advanced  composite  structure 
and  a  digital  fly-by-wire  flight  control  system,  will  be  designed,  fabricated,  and  flight  tested  to  investigate  and 
quantify  the  aerodynamic  benefits  and  performance  capabilities  of  an  integrated  advanced  technology  vehicle. 
Significant  improvement  of  short  takeoff  and  landing  (STuL)  performance,  excellent  high  angle  of  attack  maneuver 
control,  more  efficient  transonic  performance,  and  considerable  design  flexibility  are  the  most  obvious  advantages 
of  this  unique  configuration.  These  FSW  technology  attributes  will  lead  to  major  reductions  in  the  weight  and 
costs  of  future  vehicles.  Flight  test  will  develop  confidence  in  numerous  individual  technologies,  make  them 
available  as  viable  design  options  for  advanced  vehicles,  and  greatly  reduce  the  risk  and  time  associated  with 
future  application. 

Assault  Breaker  Demonstration:  The  purpose  of  the  Assault  Breaker  Program  is  to  develop,  demonstrate,  and  evaluate 
>  the  technologies  required  to  deny  the  Warsaw  Pact  its  second  echelon  reserve  and  exploitation  forces  by 

demonstrating  a  capability  for  standoff  acquisition  and  destruction  of  armored  formations  at  ranges  as  great  as 
beyond  the  Forward  Edge  of  the  Battle  Area  (FEBA).  This  effort  includes  Assault  Breaker  ground  and  air 
launched  missiles,  terminally  guided  submunitions  and  Pave  Mover  radars.  Successful 

completion  of  the  demonstrations  would  provide  a  basis  for  decisions  on  engineering  development  for  the  Pave  Mover 
radar  by  the  Air  Force  and  Corps  Support  Weapon  System  by  the  Army  in  late  FY  1982/early  FY  1983. 

Large  Optics  Demonstration  Experiment  (LODE):  The  objective  of  this  program  is  to  demonstrate  in  a  ground-based 
experiment  the  performance  obtainable  from  a  laser  beam  control  system  coupled  to  a  large 
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aperture  beam  expander  designed  for  .  Issues  related  to  wavefront  control  and  internal  alignment,  large 

optical  structures,  sub-microradian  fine  tracking  and  internal  energy  management  will  be  addressed. 

SORAK  Technology  Demonstration:  This  project  will  demonstrate  a  near- 

real-time  intelligence,  early  warning  and  targeting  system  based  upon  multiple  high  technology  sensor  platform 
inputs,  survivable  coimnunicat ions  and  computer  aided  target  analysis  and  fire  planning.  The  very  unique  and  severe 
warning  and  indications  problems 

makes  this  technology  highly  important.  The  overall  SORAK  system  is  expected  to  be  ready  for  a  full  system 
demonstration  in  late  FY  1984  or  early  FY  1985. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  FY  1983  funding  for  TEAL  RUBY  will  be  used  to  complete  the  flight  sensor 

acceptance  testing  and  integration  testing  with  the  spacecraft.  Software  will  be  completed  for  command  generation, 
data  reduction,  and  quick  look  data  analysis.  These  activities  represent  major  milestones  toward  achieving  a 
launch  in  early  FY  1984. 

X-Wing:  The  objective  of  this  program  is  to  design,  fabricate  and  flight  test  a  demonstration  vehicle  of  a  size 
representative  of  an  operational  aircraft.  The  FY  1983  program  is  structred  to  narrow  from  two  contractors  to  one 
who  will  detail  design,  fabricate  and  test  a  flight  demonstrator.  Various  program  options  are  currently  under 
study  ranging  from  a  lower  cost,  DARPA-only  approach  using  the  existing  Rotor  Systems  Research  Aircraft  (RSRA)  and 
a  more  ambitious,  but  more  capable,  all  new  demonstrator  vehicle  configured  around  the  DARPA/NASA/GE  Convertible 
Engine.  The  FY  1983  funding  request  will  initiate  the  selected  option. 

The  Advanced  Sensor  Demonstration  program  will  demonstrate  the  capability  for 

in  an  operational  environment.  The  sensor,  to  be  placed  in  orbit  in  the  late  1980's,  wiljr  incorporate  advanced 
technology  infrared  focal  plane  components  and  a  long  life  -  high  capacity  cryogenic  rpfigerator.  In  FY  1983,  pre¬ 
prototype  element  detector  arrays  designed  to  flight  specification  will  be  Rested  and  demonstrated. 

Endurance  testing  of  the  long  life  turborefrigerator  will  be  continued  to  develop  a  reliability  model.  Extensive 
endurance  test  time  on  the  flight  design  refrigerator  will  be  required  to  assure  that  the  orbital  life 
specification  of  24  years  minimum  is  met.  Onboard  signal  processor  software  and  custom  device  development  will  be 
completed  and  processor  performance  demonstrated. 
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The  funding  for  TALON  GOLD  will  continue  the  Phase  II  portion  of  the  program  for  detailed  design,  fabrication, 
testing,  and  purchase  of  long-lead  hardware  consistent  with  a  post  launch.  Experiment  content  will  be 

definitized  and  detailed  design  will  be  approximately  40?  complete. 

ALPHA  funding  will  complete  the  detailed  design  of  the  laser  subsystem  with  the  Critical  Design  Review  to  be 
conducted.  Subsequently,  fabrication  of  the  laser  will  be  initiated,  the  detailed  design  of  the  test  facility  will 
be  initiated  and  long-lead  materials  for  the  facility  will  be  ordered. 

In  FY  1983,  the  Forward  Swept  Wing  aircraft  fabrication  will  be  completed.  All  systems  of  the  flight  vehicles  will 
be  ground  tested,  proof  and  load  tests  will  be  completed  and  the  X-29A  will  be  cleared  for  flight. 

LODE  funding  is  to  complete  the  preliminary  design  of  the  LODE  experiment  and  risk  reduction  breadboard  activities 
at  the  component  or  subsystem  level.  The  preliminary  design  of  test  and  simulation  facilities  will  also  be 
completed. 

FY  1983  funding  for  the  Indirect  Fire  Cannon  program  is  requested  to  develop  the  full  scale  technology  demonstrator 
for  an  extended  range,  autonomous  terminal  homing  cannon,  artillery  projectile  in  preparation  for  a  flight  test 
evaluation  in  late  FY  1983/early  FY  1984. 

FY  1983  funding  for  Advanced  Seeker  Technology  (formerly  Tank  Breaker)  is  contained  in  the  TT-2  program. 

The  FY  1983  funding  for  SORAK  will  be  used  to  continue  hardware  development  of  the  various  sensors,  and  other 
equipment  as  well  as  continuing  the  system  software  development  for  the  demonstration. 

D.  COMPARISON  WITH  THE  FY  1982  DESCRIPTIVE  SUMMARY:  FY  1982  and  FY  1983  requirements  for  the  TEAL  RUBY  program 
have  increased  due  to  delayed  availability  of  critical  electronic  parts,  expanded  testing  of  subsystems,  and 
enhanced  mission  planning.  The  FY  1981  Assault  Breaker  Demonstration  program  has  increased  as  a  result  of 
inclusion  of  funds  for  the  experimental  evaluation  of  the  Pave  Mover  radar  and  for  support  of  the  air  launched 
phase  of  the  demonstration.  Major  milestones  for  the  Advanced  Sensor  Demonstration  program  have  slipped  one  year 
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to  accommodate  funding  requirements  in  other  EEMIT  programs  and  extended  contracting  processing.  The  FY  1985  X- 
Wing  program  has  been  restructured  during  FY  1981  to  a  larger  scale  vehicle  (50  foot  diameter,  20-30,000  pounds) 
with  competitive  contractor  selection  early  in  FY  1983.  The  FY  1982  funding  requirement  for  the  Forward  Swept  Wing 
program  is  reduced  because  of  a  slip  of  four  months  in  major  program  milestones.  FY  1982  funding  for  Advanced 
Indirect  Fire  Cannon  has  been  transferred  to  the  Tactical  Technology  PE62702E  Project  TT-2  to  further  pursue  on 
Lock  On  After  Launch  (LOAL)  seeker  technology  and  its  validation  prior  to  initiating  weaponizat ion  demonstration 
activity.  In  the  FY  1982  Descriptive  Summary  Tank  Breaker  was  included  in  the  experimental  evaluation  program. 
However,  now  the  FY  1982  and  the  FY  1983  funding  is  contained  in  the  TT-2  program.  The  FY  1982  and  1983  funding 
for  TALON  GOLD  has  been  increased  due  to  Phase  II  program  def initization  in  FY  1981.  The  FY  1982  and  FY  1983 
funding  for  ALPHA  has  decreased  due  to  program  restructuring  and  stretchout.  The  FY  1982  and  FY  1983  funding  for 
LODE  has  decreased  due  to  program  restructuring  and  strechout.  The  FY  1983  funding  requirement  for  the  Forward 
Swept  Wing  program  is  increased  to  procure  the  second  flight  vehicle  and  to  enhance  the  instrumentation  system  of 
the  experimental  aircraft.  The  SORAK  technology  demonstration  is  a  new  start  in  FY  1982. 

E .  OTHER  APPROPRIATION  FUNDS :  None 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  DARPA  initiated  the  TEAL  RUBY  Program  in  1974  (P.E.  62301E,  Project  ST-6)  to 
develop  conceptual  designs  and  technology  for  infrared  sensors  as  an  alternative  to  the  Over-the-Horizon  (OTH-B) 
radar  for  strategic  bomber  warning.  Currently,  sensor  and  spacecraft  hardware  are  being  developed  for  FY  1984 
launch  of  the  TEAL  RUBY  Space  Experiment.  This  experiment  will  demonstrate  the  feasibility  of  strategic  air 
vehicle  detection  from  space  and  make  available  to  the  DoD  the  option  for  providing  bomber  or  Fleet  Defense  warning 
from  infrared  space-based  sensors.  The  success  of  the  focal  plane  technology  in  producing  mosaic  arrays  with 
detector  elements  and  integrated  charge  coupled  device  readout  made  feasible  the  experiment  design  and  planning. 

The  weak  signatures  of  strategic  aircraft  and  the  strong  background  clutter  made  the  use  of  staring  mosaics 
essential  to  provide  the  integration  times  of  necessary  for  high  probability  of  detection  at  low 

signal-to-noise  ratios.  Target  and  background  measurements  performed  under  the  TEAL  RUBY  Program  showed  that 
spectral  discrimination  of  targets  using 

This  approach  will  be  tested  on  the  TEAL  RUBY  Space  Experiment  using  13 
fixed  narrow  band  infrared  spectral  filters  in  the  wavelength  band  with  corresponding  focal  plane 

zones  containing  detectors.  Two  detector  zones  were  to  be  developed  with  spectral  filters  to 

demonstrate  that  spectral  can  be  accomplished  with  a  single  focal  plane  as  well  as  to  test  this  concept  as 

a  spectral  filter  capability  was  demonstrated  successfully  in  the 

laboratory  but  will  not  be  flown  as  part  of  the  space  experiment  due  to  cost  and  schedule  considerations. 
Measurements  will  be  performed  from  a  740  kilometer  orbit  at  an  inclination  of  75  degrees  using  cooperative  target 
aircraft  to  validate  design  methodology.  The  sensor  is  designed  with  sufficient  sensitivity  to  provide  data  of 
radiometric  quality  on  strong  targets  such  as  strategic  bombers  and  to  demonstrate  the  ability  to  detect  and  track 
targets  such  as  cruise  missiles.  Infrared  background  measurements,  required  for  the  design  of  future 
operational  sensors,  will  be  made  on  a  worldwide  basis  and  under  a  variety  of  climatological  and  geographic 
conditions.  Plans  are  being  formulated  to  conduct  a  limited  number  of  experimental  missions  from  orbit 
demonstrating  the  utility  of  advanced  infrared  space  sensors  to  support  theater  missions  including  fleet  air 
defense.  In  addition,  the  feasibility  of  the  sensor  to  measure 
is  being  examined. 

G.  RELATED  ACTIVITIES:  Development  of  the  focal  plane  technology,  target  and  background  measurements  from  aircraft 
platforms,  and  definition  and  preliminary  design  of  the  flight  experiment  were  accomplished  under  the 
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DARPA  Warning  Technology  Project,  Program  Element  62301E,  Project  ST-6,  prior  to  FY  1979.  The  TEAL  RUBY  Experiment 
provides  the  transition  of  DARPA  concepts  and  technology  for  strategic  aircraft  detection  to  the  USAF  Air  Vehicle 
Detection  Program.  Data  and  technology  results  will  be  made  available  to  the  USAF  Missile  Surveillance  Technology 
|  Program,  the  Navy  Space  Project  Office,  Army  Space  Project  Office  and  other  Government  organizations. 

H.  WORK  PERFORMED  BY:  952  of  this  program  is  industrial  effort  and  52  is  Federal  Contract  Research  Center  (FCRC) 

support.  Rockwell  International,  Seal  Beach,  California,  is  the  prime  contractor  on  the  TEAL  RUBY  sensor;  support 
contractors  are  IBM,  Westlake,  California;  Center  For  Analysis,  Irvine,  California;  and  Photon  Research 
Association,  La  Jolla,  California.  Federal  Contract  Research  Center  support  is  provided  by  the  Aerospace 

I  Corporation,  El  Segundo,  California.  The  program  is  monitored  by  the  Air  Force  Space  Division,  Los  Angeles, 

1  California  with  support  in  Naval  areas  of  interest  by  the  Naval  Oceans  Systems  Command,  San  Diego,  California. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  technology  development  and  sensor  definition  were  completed  under  the 
Warning  Technology  Project  ST-6  in  Program  Element  62301E.  Competitive  design  programs  were  conducted  through 
Preliminary  Design  Review  in  April  1977  when  the  prime  contractor  was  selected  to  build  and  support  on-orbit 
operation  of  the  sensor.  A  mass-volume  dynamic  simulator  was  fabricated  and  tested  to  verify  subsystem 
i  environmental  levels.  An  interface  control  document  has  been  developed  and  signed  by  the  USAF  Space  Divisior 

Directorate  of  Technology,  which  has  the  responsibility  for  procurement  and  technical  direction  of  the  TEAL  RUbY 
Space  Experiment  for  DARPA,  and  the  Space  Test  Program  Office,  which  has  contracted  for  the  P80-1  spacecraft  to  be 
launched  into  initial  orbit  with  the  TEAL  RUBY  sensor  by  the  Space  Transportation  System  (Shuttle).  The 
qualification  model  cryogenic  TEAL  RUBY  infrared  telescope  has  been  fabricated, 

optically  tested,  subjected  to  acoustic  and  thermal  test  environment  and  delivered  to  the  prime  contractor.  A 
contamination  control  seal  between  the  two  telescope  cavities  has  been  incorporated  into  the  design  in  the  form  of 
a  Zinc  Selenide  window.  Production  of  the  two  extrinsic  silicon  detector  device  types  is  nearing  completion  with 
the  devices  exceeding  the  performance  specifications.  All  detector  arrays  have  been  qualified  (using  a  fully 
automated  chip  tester)  for  integration  into  the  qualification  sensor  focal  plane,  and  the  first  focal  plane  zone 

has  been  assembled  and  tested.  The  automated  detector  array  test  set  has  been  fully  certified  and 
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detector  arrays  to  satisfy  flight  model  sensor  and  space  requirements  have  been  tested  and  inventoried. 
Successful  space  qualification  of  these  first  generation  detector  arrays  will  confirm  the  maturity  of  the  DARPA 
mosaic  arrays  for  future  DoD  surveillance  applications.  Qualification  models  of  the  precision  gimbal  system  have 
completed  qualification  testing  and  met  all  specifications  on  the  mass  volume  simulator.  The  qualification  model 
cryostat  has  been  space  qualified  and  the  flight  model  device  is  being  fabricated.  The  system  controller  and  data 
processing  qualification  units  have  been  fabricated,  checked  out  and  are  in  space  qualification.  The  space  system 
computer  model  has  been  completed  and  dynamic  motions  of  the  sensor  and  spacecraft  calculated;  the  results  led  to 
redesign  of  the  earth  shield  to  prevent  vibration  from  that  subsystem.  A  mission  planning  group  has  been  formed 
for  on-orbit  operations  and  the  first  space  experiment  plan  (SEP)  has  been  published. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  qualification  sensor  will  be  assembled  for 
integration  testing  during  FY  1982.  The  flight  sensor  is  being  fabricated.  The  qualification  unit  will  be 
provided  for  preliminary  integration  with  the  space  craft  in  early  FY  1983  and  replaced  in  mid  FY  1983  with  the 
flight  sensor.  Actual  launch  is  planned  for  early  FY  1984  but  is  subject  to  uncertainty  in  Space  Transportation 
System  scheduling  and  manifesting.  During  FY  1982  the  component  qualification  testings  will  be  completed,  and  the 
components  integrated  into  a  complete  sensor.  Results  from  system  level  testing  of  the  sensor  focal  plane  and 
sensor  qualification  test,  will  provide  the  first  comprehensive  data  of  expected  on-orbit  performance  to  guide 
development  of  mission  planning  and  command  software.  Completion  of  detector  array  production  is  being 
accomplished  with  sorting  of  the  arrays  by  measured  responsivity,  noise  and  uniformity  levels.  The  focal  plane  is 
composed  of  each  of  which  require  slightly  different  specifications  for  optimum  on- 

orbit  performance.  Mission  planning  activities  are  being  closely  coordinated  with  the  USAF  and  NAVY  Aircraft 
Surveillance  requirements  to  assure  collection  of  data  for  the  design  of  an  operational  spaceborne  Air  Vehicle 
Detection  System.  Sensor  qualification  tests  will  be  completed  in  FY  1982.  To  assure  a  realistic  test  at 
appropriate  induced  environmental  exposure  levels  the  final  acceptance  test  will  be  done  at  the  integrated  sensor- 
spacecraft  level.  Software  will  be  completed  for  Mission  planning  including  command  generation  data  reduction  and 
quick  look  "data  analysis."  The  data  reduction  software  will  provide  the  capability  to  generate  computer 
compatible  calibrated  research  tapes  to  be  turned  over  to  the  Services  for  their  analysis  effort.  The  development 
and  validation  of  software  for  mission  execution,  data  processing  and  reduction  will  be  a  major  milestone  in  mosaic 
sensor  development  since  the  data  rate  of  these  sensors  exceeds  that  of  conventional  infrared  surveillance  sensors 
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by  The  data  analysis  software  being  developed  is  based  upon  the  experience  and 

software  generated  by  the  High  Resolution  Calibrated  Airborne  Measurement  Program  sensor  and  in  turn  will  provide 
the  basis  for  still  more  capable  software  packages  such  as  that  required  to  support  the  Advanced  Sensor 
Demonstration  Program. 

In  FY  1983  the  integrated  system  test  will  be  completed,  the  system  packaged  and  delivered  to  Cape  Canaveral  for 
final  shuttle  integration  and  launch  in  early  FY  1984.  After  insertion  into  final  orbit  the  TEAL  RUBY  sensor 
subsystem  will  be  checked  out  and  orbital  experiment  operations  initiated.  Experimental  missions  will  be  conducted 
for  nominal  time  periods  of  twice  a  week,  corresponding  to  orbital  passage  over  targets  and/or 

background  areas  of  interest.  Experiment  segments  or  missions  are  generally  categorized  as:  (1)  target  missions 
during  which  on-board  detection  of  a  cooperative  air  vehicle  target  will  be  demonstrated  while  full  radiometric 
data  is  simultaneously  recorded  for  subsequent  transmittal  to  the  ground  network;  and  (2)  background  missions 
during  which  multispectral  radiometric  data  in  two  dimensions  will  be  recorded  for  subsequent  transmittal. 

Priority  in  time  sequence  of  experiment  execution  will  be  given  to  aircraft/measurement/detection  and  collection  of 
global  background  data  with  emphasis  on  Northern  Geographic  regions  and  those  geographic  areas  of  interest  for  the 
various  missions.  Assessment  of  the  focal  plane  technological  maturity  will  be  carried  out  by  monitoring  and 
analyzing  a  variety  of  temperature,  signal  and  noise  levels  within  the  sensor  system.  Early  mission  assessment 
will  be  conducted  via  the  "quick  look"  analysis  capability  and  modifications  made  as  necessary  to  the  mission  plan. 
Redesign  of  the  on-board  processing  and  signal  conditioning  units  in  FY  1982  together  with  the  availability  of 
parts  have  caused  cost  growth  in  FY  81-83,  together  with  a  significantly  expanded  mission  planning  and  operations 
effort . 

3.  Program  to  Completion:  The  estimated  life  of  the  TEAL  RUBY  Sensor,  limited  by  the  supply  of  stored  solid 
cryogen,  is  one  year  or  a  nominal  mission  completion  date  of  mid  FY  1985.  A  final  experiment  evaluation  report 
will  follow  mission  completion  by  six  months,  late  FY  1985. 

4.  Milestones: 
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Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Mid  FY  1982 

Mid  FY  1982 

Complete  fabrication  of  TEAL  RUBY 
Sensor  and  deliver  to  USAF/Space 
Division  Spacecraft. 

Change  in  launch  date  and  test  schedule 
due  to  parts  availability  and  processing 
unit  redesign  and  fabrication 
difficulties. 

Mid  FY  1983 

Early  FY  1984 

Launch. 

Change  in  launch  date  and  test  schedule 
due  to  parts  availability  and  processing, 
unit  redesign,  fabrication  difficulties, 
and  shuttle  launch  availability. 

Mid  FY  1984 

Early  FY  1985 

Terminate 

Orbital  Operations. 

Change 

in  launch 

date 

Early  FY  1985 

Mid  FY  1985 

Finish  evaluation  of 
formance  and  complete 

sensor  per- 
program. 

Change 

in  launch 

date 

5.  Resources: 

($  in  thousands) 

Project  Title 

FY  1981 

Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

TEAL  RUBY  Experiment  25 

,418 

27,000 

22,400 

20,000 

This  program  is  a  joint  DARPA-USAF  program  with  DARPA  responsible  for  the  TEAL  RUBY  sensor  and  the  USAF  responsible 
for  the  spacecraft,  launch  and  detailed  data  analysis. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  X-Wing  is  a  major  innovation  in  Vertical  Takeoff  and  Landing  (VTOL) 

aircraft  design  which,  by  stopping  the  rotor  in-flight,  combines  the  vertical  lifting  efficiency  of  a  helicopter 
with  the  speed,  range  and  altitude  performance  of  a  transonic  fixed  wing  aircraft.  This  unique  capability  is  made 
possible  through  the  use  of  a  quasi-elliptical  circulation  control  airfoil  in  the  design  of  the  rotor  blades.  The 
lift  on  each  rotor  blade  can  be  selectively  controlled  by  varying  the  momentum  flux  of  air  blown  through  tangential 
slots  along  each  rotor  trailing  edge.  The  X-Wing  aircraft  uses  the  circulation  control  system  to  produce  lift  and 
achieve  stability  and  control  of  the  vehicle  during  all  flight  modes  including  in-flight  stopping/starting  of  the 
rotor/wing.  The  objective  of  this  effort  is  to  demonstrate  the  utility  of  the  concept  through  the  design, 
fabrication  and  flight  test  of  a  demonstration  vehicle  representative  of  an  operational  size  aircraft.  Emphasis 
was  changed  in  FY  1980  to  an  operational  size  aircraft  from  the  original  3,200  lb  test  vehicle.  A  twenty  five  foot 
graphite  composite  rotor  and  active  fly-by-wire  flight  control  system  has  been  successfully  tested  in  the  NASA  Ames 
40  x  80  foot  wind  tunnel.  Prelminary  design  of  a  larger  operational  scale  rotor  system  and  compatible  airframe  has 
been  initiated.  Design  analysis  indicates  an  operational  X-Wing  vehicle  would  have  substantially  greater  range, 
speed  and  altitude  than  a  conventional  helicopter  with  equivalent  payload  lifting  capability.  These  charactrist ics 
portend  a  very  broad  operational  applicability.  For  example,  they  could  greatly  enhance  Navy  missions  such  as 
early  warning,  antisubmarine  warfare,  and  over-the-horizon  targeting  and  could  also  make  new  missions  possible  such 
as  long  range  Surface  Launched  Air  Targetable  (SLAT)  missile  anti-air  warfare,  dispersed  electronic  jammer  and 
missileer  missions.  Preliminary  studies  of  multi-mission  X-Wing  designs  employing  fifty  foot  diameter  rotors  and 
convertible  fan/shaft  engines  indicate  an  excellent  potential  for  non-aviat ion  ship  compatibility.  Other  analyses 
and  test  data  verified  a  capability  for  significantly  improved  handling  qualities  during  turbulent  shipboard 
takeoff  and  landing  operations.  The  extended  range  and  speed  capability  of  the  X-Wing  enhances  its  operational 
utility  for  Air  Force,  Navy  and  Coast  Guard  extended  range  Search  and  Rescue  missions  as  well  as  troop  insertion 
and  personnel  evacuation  roles.  Cumulative  findings  strongly  support  the  X-Wing  as  an  ideal  vehicle  to  provide  the 
flexible  sea  basing  and  deployment  options  sought  by  the  Navy.  Potential  Army  missions  include  Special  Equipment 
Mission  Aircraft  (SEMA-X),  Scout  Attack  (LH-X),  new/Close  Air  Support  missions,  Anti-Air,  intratheater  transport 
and  cross-FEBA  interdiction.  The  X-Wing  also  appears  capable  of  providing  a  measure  of  self-deployment  ferry 
capability  for  Rapid  Deployment  Force  applications. 
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G.  RELATED  ACTIVITIES:  The  X-Wing  Vertical  Takeoff  and  Landing  (VTOL)  initiative  is  derived  from  the  Circulation 
Control  Rotor  work  performed  earlier  by  the  David  Taylor  Naval  Ship  Research  and  Development  Center  (DTNSRDC)  and 
also  takes  advantage  of  advanced  stopped  rotor  dynamics  and  control  work  done  by  the  Army  in  the  late  1960s.  The 
Navy  is  using  a  44  foot  diameter  Circulation  Control  Rotor  in  a  current  flight  test  program  on  the  UH-2D  helicopter 
for  the  purpose  of  demonstrating  improved  reliability,  maintainability  and  active  vibration  suppression.  Also,  the 
wing  of  an  A-6  aircraft  was  modified  by  the  Navy  to  demonstrate  a  Circulation  Control  Wing  for  Short  Takeoff  and 
Landing  (STOL)  performance  improvement  and  completed  a  very  successful  flight  test  program,  during  which  minimum 
landing  speeds  were  reduced  from  120KTS  to  75KTS.  A  joint  DARPA/NASA  convertible  turbofan/ shaft  engine  program  is 
being  conducted  in  a  parallel  effort  to  provide  a  new  and  more  efficient  propulsion  system  for  the  X-Wing  program 
as  well  as  other  Vertical  Takeoff  and  Landing  (VSTOL)  aircraft  and  advanced  compound  rotorcraft  concepts. 

H.  WORK  PERFORMED  BY:  About  ninety  percent  of  the  X-Wing  program  is  being  performed  by  industry.  Ten  percent  of  the 
work  is  being  conducted  by  the  David  Taylor  Naval  Ship  Research  and  Development  Center,  Carderock,  Maryland.  The 
two  prime  contractors  are  the  Boeing  Vertol  Company,  Philadelphia,  Pennsylvania;  and  Sikorsky  Aircraft  Company, 
Stratford, , Connect icut.  Lockheed  Aircraft  Corporation,  is  providing  technology  base  data  and  whirl  test 
facilities. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  In  FY  1976,  the  key  high  risk  technology  questions  of  the  concept  were 
identified  by  an  advisory  group  of  aeronautial  experts.  Technology  issues  included  the  ability  to  operate 
efficiently  both  as  a  helicopter  and  as  a  fixed  wing  aircraft  and  to  convert  in  a  controllable  manner  from  one  mode 
to  the  other.  Analysis  and  sub-scale  wind  tunnel  testing  conducted  in  FY  1977  and  FY  1978  produced  a  high  level  of 
confidence  in  the  addition  to  lab/proof  testing  of  critical  rotor  blade  components.  A  25  foot  diameter  flight 
worthy  rotor  sub-assembly  and  a  simulated  fuselage  were  successfully  tested  in  the  Ames  Research  Center's  40  x  80 
foot  wind  tunnel  during  FY  1979.  The  tests  conclusively  demonstrated  the  capability  of  the  fly-by-wire  "Hub  Moment 
Feedback"  flight  control  system  to  actively  stabilize  and  control  the  rotor  during  the  rotary/fixed  wing  and 
conversion  modes  of  operation.  Adequate  rotor  lift  was  also  achieved  during  all  flight  conditions.  More  than  30 
start/stop  conversions  were  performed.  Whirl  tower  testing  demonstrated  the  system's  excellent  control  p^wer, 
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damping  and  automatic  gust  suppression  capability  and  indicated  a  significant  potential  improvement  in  low  speed 
Vertical  Takeoff  and  Landing  (VTOL)  handling  qualities.  Transonic  testing  of  a  quarter  scale  model  of  the  complete 
configuration  was  conducted  to  investigate  the  high  speed  characteristics  of  the  aircraft.  Continual  correlation 
of  theoretical  analysis  and  test  data  was  accomplished  to  refine  prediction  methods  for  the  performance  of  an 
operational  X-Wing  vehicle.  An  intensive  technical  review  by  DARPA/NASA/Navy  personnel  confirmed  the  40  x  80  foot 
wind  tunnel  test  results  and  the  readiness  of  the  program  to  proceed  to  a  flight  demonstration.  These  significant 
technical  successes,  recognized  program  maturity,  and  broad  potential  operational  applications  led  to  a  complete 
restructuring  of  the  X-Wing  program  at  the  direction  of  the  Deputy  Under  Secretary  of  Defense  Research  and 
Engineering  during  the  third  quarter  of  FY  1980.  The  restructuring  objectives  were  to  allow  for  a  flight 
assessment  of  the  concept  with  operational  similitude  and  to  generate  substantial  incentive  for  strong  competition 
within  the  helicopter  industry  in  this  program.  Key  elements  included  preliminary  design  of  a  flight  vehicle, 
development  of  a  larger  circulation  control  rotor  and  initiation  of  an  engine  program  to  modify  an  existing  engine 
for  X-Wing  compatibility.  A  competitive  procurement  strategy  was  also  adopted. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Program:  In  response  to  the  restructuring  directive,  initial 
competitive  efforts  began  during  the  last  quarter  of  FY  1980  with  Boeing  Vertol  and  Sikorsky  Aircraft  receiving  six 
month  contracts  for  'X-Wing  Technology  Transfer  and  Assessment.'  During  this  period  a  massive  technology  transfer 
activity  was  conducted.  An  engine  modification  tradeoff  study  was  also  conducted  during  this  period.  Upon 
completion  of  these  preliminary  activities  the  restructured  X-Wing  program  was  formally  initiated  in  the  third 
quarter  of  FY  1981  with  'Phase  1:  X-Wing  Flight  Demonstrator  Design  Definition.'  This  activity  is  currently  well 
underway  with  both  companies  performing  preliminary  designs  of  operational  size  flight  demonstrator  vehicles 
configured  around  the  TF-34  Convertible  Engine  (discussed  below).  Both  companies  are  conducting  detail  design 
studies  of  the  rotor  dynamic  system  including  composite  material  blades,  hub  and  root  retention  system,  moment- 
feedback  control  system  and  selected  drive  train  components.  Boeing  is  fabricting  a  1/5  scale,  10  foot  diameter 
rotor/fuselage  dynamic  model  for  initial  testing  during  the  second  quarter  of  FY  1982.  This  model  will  be  used  to 
examine  various  configurations  and  flight  modes  in  the  Boeing  V/STOL  wind  tunnel.  The  full  scale  vehicle  fidelity 
and  sophistication  of  this  model  are  such  that,  following  an  extensive  test  program,  a  high  confidence  committment 
to  a  flight  article  can  be  made.  Multiple  tunnel  entries  are  planned  and  all  data  obtained  will  be  provided  to 
Sikorsky  to  achieve  maximum  program  effectiveness.  In  other  areas  both  companies  are  fabricating  critical 
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structural  components  of  the  rotor  blade  airfoil  structure,  hub  system  and  pneumatic  control  valve.  Sikorsky  is 
performing  extensive  analysis  of  high  frequency  blowing  for  vibration  control.  DTNSRDC  is  supporting  contractor 
activities  by  conducting  transonic  airfoil  tests  and  fixed  wing  mode  stability  tests  of  a  1/8  scale  model.  Recent 
fixed  wing  tests  by  DTNSRDC  on  this  model  with  an  improved  rotor  hub  fairing  have  shown  major  advances  in 
performance  with  maximum  lift  to  effective  drag  ratios  approaching  12.0  (on  the  same  order  as  a  fixed  wing 
airplane)  and  significant  rotor  hub  lift  contributions  in  the  conversion  flight  mode.  The  extension  of  the  X-Wing 
demonstrator  size  objectives  requires  an  expansion  of  the  data  base  to  higher  tip  speeds  and  pressure  rotors.  As 
part  of  the  data  base  expansion  activity  the  original  25  foot  diameter  rotor  system  will  be  tested  further  by 
Lockheed  under  a  DTNSRDC  run  program.  Both  Sikorsky  and  Boeing  will  participate  in  this  activity.  Program 
planning  activities  by  both  companies  consists  of  examination  of  a  range  of  flight  demonstrator  options. 

Key  areas  to  be  investigated  with  these  vehicles  could  include:  (1)  the  in-flight  aerodynamics  associated  with  the 
Circulation  Control  boundary  layer  control  system;  (2)  the  capability  of  the  pneumatic  control  system  to  provide 
flight  control,  vibratory  airload  suppression  and  gust  control  -  particularly  during  conversion  to  fixed  wing 
flight;  (3)  the  performance  of  the  closed  loop  fly-by-wire  stablization  and  control  system  in  all  flight  modes;  (4) 
structural  and  aeroelastic  performance  of  the  graphite  composite  fore/aft  swept  X-Wing  wings;  (5)  the  performance, 
design  integration,  and  reliability  aspects  of  the  Convertible  Fan/Shaft  Engine  and  rotor  drive  system;  (6)  an 
operational  speed/altitude  envelope  with  speeds  in  excess  of  Mach  0.80  at  30,000  feet;  (7)  specific  cruise  ranges 
comparable  to  tactical  fixed  wing  aircraft;  low  speed  and  hover  control  power  and  damping  levels  in  excess  of 
current  helicopter  experience;  (8)  and  downwash  environment  evaluation. 

Also  at  the  start  of  Phase  1  a  Convertible  Fan/Shaft  engine  program  was  initiated  jointly  with  NASA.  The  prime 
focus  of  this  program  is  for  the  X-Wing  vehicle  although  its  very  ’  road,  generic,  applicability  to  other  advanced 
vehicles  makes  it  a  stand-alone  program  within  DARPA  and  NASA.  Applications  include  the  Tilt  Nacelle  VTOL,  the 
Folding  Tilt  Rotor  concept  and  high  speed  250  knot  Thrust-Compounded  Helicopters.  The  engine  selected  is  the  TF-34 
which,  with  the  addition  of  variable  geometry,  is  capable  of  delivering  in  excess  of  5000  shaft  horsepower  in  the 
Shaft  Mode  and  in  excess  of  8000  pounds  thrust  in  the  Fan  Mode.  The  high  technology  and  extremely  low  cost  of  this 
program  ($8  Million  to  design,  modify,  and  conduct  steady  and  dynamic  tests  with  an  advanced  digital  control 
system)  represents  a  major  potential  breakthru  in  VTOL  propulsion  systems.  It  is  estimated  that  this  engine  could 
be  completely  developed  and  fielded  for  approximately  5  percent  of  the  cost  of  a  new  VTOL  engine.  23 
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The  two  prime  contractors  will  continue  their  activities  through  FY  1982  with  a  competitive  selection  for  a  flight 
article  to  be  made  in  early  FY  1983.  A  decision  on  the  technical,  operational  and  cost  objectives  for  the 
competition  will  be  reached  during  the  third  quarter  of  FY  1982  and  specific  gui lance  provided  to  the  contractors. 
Discussions  are  currently  proceeding  with  the  Service  technical  and  operational  communities  regarding  the  various 
demonstrator  options.  A  broad  based  Military  Utility  Analysis  of  the  X-Wing  is  also  planned  for  completion  in  the 
third  quarter  FY  1982.  Significant  service  involvement  in  the  X-Wing  program  will  have  a  strong  influence  on  the 
demonstrator  vehicle  objectives. 

3.  Program  to  Completion:  The  end  objective  of  this  program  is  the  flight  tost  validation  of  two  operational  size 
vehicles  configured  around  the  Convertible  Engine.  The  'high  option'  under  active  consideration  would  consist  of 
the  design,  fabrication,  wind  tunnel  test  and  flight  test  during  FY  1985/F6  of  a  maximum  performance  airframe 
having  the  speed-altitude  envelope,  payload-range  capability,  handling  qualities  and  folding  features  (for 
hangaring  on  small  ships)  of  an  operational  aircraft.  This  airframe  would  be  configured  around  the  Convertible 
Fan/Shaft  Engine  currently  underway.  Costs  for  this  option  are  in  the  $200  Million  range  (including  Convertible 
Engines)  and  would  require  substantial  Service  participation.  The  'low  option'  would  consist  of  an  FY  1985  flight 
test  of  operational  size  rotor  blades,  hub  and  fly-by-wire  controls  on  the  existing  Rotor  Systems  Research  Aircraft 
(RSRA)  over  the  low  speed  and  conversion  speed  range.  Following  these  tests  an  engineering  development  program  of 
an  airframe  which  utilizes  the  RSRA  rotor  assets  and  convertible  Engine  could  then  be  undertaken  with  a  higher 
probability  of  achieving  a  viable  VTOL  aircraft.  Intermediate  options  being  considered  include  the  use  of  existing 
airframe  components  and  engines  for  a  technology  demonstrator  which  could  validate  the  conversion  flight,  speed- 
altitude  envelope  and  handling  qualities,  but  not  the  empty  weight.  Such  a  program  would  have  a  late  FY  1985 
flight  date  and  would  be  in  the  $125  million  range.  Evaluation  of  these  options  should  be  complete  by  the  third 
quarter  of  FY  1982. 

4.  Milestones:  As  described  above,  following  the  very  successful  completion  of  the  25  foot  rotor  system  wind 
tunnel  tests  in  FY  1979,  the  entire  X-Wing  Program  was  restructured  in  mid  FY  1980  by  the  Deputy  Under  Secretary  of 
Defense  Research  and  Engineering  toward  a  larger  vehicle.  The  restructured  activity  is  currently  well  underway 
with  revised  milestones  as  indicated  below.  A  strong  competitive  position  suitable  for  a  high  confidence  down- 
select  should  be  attained  by  early  FY  1983. 
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Last  Year's 
Reported  Plan 

Late  FY  1981 


Late  FY  1982 


Late  FY  1983 

Late  FY  1984 


Current 

Plan  Milestones 

Early  FY  1982  Complete  subscale  and  25  foot 
rotor  whirl  test  data  base 
expansion  program. 

Late  FY  1982  Subsystem  Design  Review. 

Late  FY  1982  Evaluation  of  flight  vehicle 
designs  and  program  options. 

Late  FY  1982  Review  of  0.20  scale  Dynamic 
Model  test  data  for  readiness 
to  proceed  with  flight  program. 

Early  FY  1983  Competitive  selection  of  flight 
vehicle  program. 

Fabicate  wind  tunnel  test  opera 
tional  size  rotor. 

Early  FY  1984  Flight  demonstrator  design 
review. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Subscale  tests  completed;  whirl  test  start 
delayed  to  time-phase  with  Phase  1  con¬ 
tracts. 


New  Milestone. 


New  Milestone. 


New  Milestone. 


Rotor  test  now  included  in  overall  vehicle 
pre-flight  test  phase. 

Program  schedule  changed  to  RSRA  option. 


Late  FY  1985  Late  FY  1985  Flight  clearance  review. 


No  change. 
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5.  Resources:  ($  in  thousands).  Current  estimates  beyond  FY  1982  will  remain  tentative  until  mid  FY  1982  when 
present  Design  Definition  Activity  yields  data  for  program  options  to  be  selected  and  service  participation  can  be 
determined.  FY  1983  funding  will  initiate  flight  vehicle  program  in  early  FY  1983. 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 


Title:  X-Wing 

Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 
Budget  Activity:  1.  Technology  Base 
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DETAILED  BACKGROUND  AND  DESCRIPTION:  The  success  of  the  DARPA  High  Altitude  Large  Optics  (HALO)  program  for 
development  of  advanced  infrared  surveillance  sensor  technology  has  led  to  the  formulation  of  the  Advanced  Sensor 
Demonstration  (ASD)  Program.  The  principal  thrust  of  this  program  is  the  fabrication  and  test  of  the  a  sensor 
which  utilizes  key  elements  of  HALO  technology  to  demonstrate  advanced  surveillance  missions  and  provide  the  basic 
phenomenological  data  base  for  design  of  future  systems.  This  sensor  will  demonstrate  major  improvements  in 
sensitivity  measurement  precision  and  significant  improvements  in  precision, 

thus  maximizing  the  system  flexibility  and  minimizing  national  vulnerability  to  changes  in  Soviet  systems.  The 
tracking  of  will  facilitate  test  of  surveillance  concepts  for 

defensive  and  offensive  force  management  in  space  and  SALT  verification  issues.  Long  observation  time  and  high 
sensitivity  with  medium  spatial  resolution  enable  the  detection  and  tracking  of  .  This 

capability,  in  addition  to  the  ability  to  observe  will  allow  evaluation  of  the  utility  of 

space  sensors  in  both  .  The  on-board  processor  has  the  potential  to  enable 

users  to  utilize  real-time  data  to  demonstrate  the  functional  support  provided  by  a  space  asset  and  evaluate  the 
advantages  of  a  space  sensor  to  a  number  of  Service  war  fighting  missions. 

Detailed  sensor  definition  is  not  yet  finalized,  but  it  is  expected  that  the  Mini-HALO  sensor  will  require  a 
telescope  of  somewhat  less  than  aperture  and  a  f ield-of-view,  a  focal  plane  with  approximately 

detector  elements  operating  in  the  spectral  range,  and  an  filter 

on  part  of  the  focal  plane.  The  sensor  will  be  supported  by  an  on-board  signal  processor  and  cooled  by  an 

active  cryogenic  refrigerator. 

The  on-board  processor  supports  and  manages  the  focal  plane.  Signal  encoding,  overload  sensing  and  control, 
temporal  filtering,  threshold  detection,  and  target  track  formation  are  performed  by  the  processor,  resulting  in  a 
major  reduction  in  data  volume.  For  the  experiment,  data  will  be  available  on  demand  at  each  major  node  in  the 
processing  chain,  but  the  data  compression  achieved  by  the  processor  will  enable  a  demonstration  of  narrowband, 
survivable  data  links  which  pass  only  validated  target  tracks  to  small  simplified  ground  stations.  On-board  event 
message  generation  will  be  examined  as  well  to  determine  the  utility  of  performing  a  full  end-to-end  data 
processing  demonstration  on-board  within  the  cost  constraints. 
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G.  RELATED  ACTIVITIES:  This  program  is  related  to  the  USAF  Advanced  Warning  Sensor  (AWS)  Program  for  Missile  Early 
Warning.  The  USAF  Space  Division,  in  their  role  as  AWS  manager  and  DARPA  agent  for  the  Advanced  Sensor 
Demonstration  Program  provides  a  logical  technology  transfer  point.  The  technology  base  demonstrated  supports 
surveillance  sensors  for 

for  attack  assessment. 

H.  WORK  PERFORMED  BY:  This  p.-ogram  will  be  95Z  industrial  and  5t  Federal  Contract  Research  Center  (FCRC),  Industrial 
contractors  include:  Hughes  Aircraft  Company,  Culver  City,  California;  C.S.  Draper  Laboratory,  Cambridge, 
Massachusetts;  and  AiResearch  Corportion,  Torrance,  California.  FCRC  support  is  obtained  from  the  Aerospace 
Corporation,  El  Segundo,  California. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Technology  development  to  support  the  Mini-HALO  sensor  was  carried  out 
under  the  DARPA  Space  Surveillance  and  Advanced  Optics  Project  (ST-2)  in  Program  Element  62301E.  Component 
developments  were  initiated  and  demonstrated  under  the  HALO  technology  program  for  spectral  filters,  large 

lightweight  cooled  optics,  detector  arrays,  adaptive  signal  processors,  and  high  reliability  cryo-refrigerators . 

The  initiation  of  this  flight  experiment  was  made  possible  by  achievement  of  major  technology  milestones  in  FY  1978 
and  FY  1979.  Development  of  major  system  critical  components  was  then  initiated. 

A  contractor  was  selected  late  in  FY  1979  to  design  and  build  the  Integrated  Spacecraft  and  Sensor  and  conduct  the 
experiment.  The  single  contractor  approach  was  chosen  to  assure  performance,  reduce  cost,  risk,  and  testing  time, 
and  to  reduce  management  interfaces.  This  will  further  be  backed  up  by  a  contractual  incentive  for  on-orbit 
performance. 

A  systems  requirements  review  (SRR)  in  1980  formalized  a  set  of  future  surveillance  mission  requirements.  During 
FY  1981  the  program  focus  was  a  Preliminary  System  Design  Review  (PSDR)  held  to  insure  that  the  baseline  system 
design  was  complete,  consistent  and  supportative  of  the  program's  basic  functional  requirements.  This  effort 
resulted  in  preliminary  top  level  system  and  interface  specifications  to  be  followed  by  a  complete  cost  and 
schedule  evaluation  of  the  upcoming  development  phase. 
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There  was  significant  progress  during  FY  1981  in  the  development  of  major  technology  subsystems  with  the 
intermediate  development  milestones  being  achieved  on  schedule. 

Prototype  multiplexer  arrays  have  been  fabricated  and  evaluated  with  detector  arrays  at 

infrared  wavelengths.  Intermediate  performance  goals  were  exceeded  and  development  proceeded  on  schedule  to  the 
demonstration.  The  spectral  filter  task  continued  with  the  principal  effort  focused  on  materials 

processes  for  fabricating  a  fifty  layer  longitudinal  demonstration  filter  (LEOTF).  A 

simulated  IR  target  was  used  to  spot  illuminate  a  HgCdTe  array.  Data  from  the  array  was  then  routed  to  the  signal 
processor  breadboard  for  realtime  signal  processing.  Breadboard  processor  software  was  then  used  to  acquire  the 
target,  hand  off  the  target  from  low  resolution  to  high  resolution  tracking,  predict  the  target  track,  and  finally, 
to  generate  the  track  report  at  the  signal  processor  output.  This  end-to-end  functional  demonstration  provided  the 
necessary  confidence  in  compatibility  and  capability  of  these  critical  technologies. 

The  HALO  signal  processor  task  has  been  concentrating  on  the  development  of  critical  large  scale  integrated  circuit 
components  and  proof-of-concept  demonstrations  of  basic  clutter  filtering,  target  acquisition  and  tracking  software 
functions.  The  processor  hardware  components  consist  of  seven  different  custom  chip  types,  a  16,000  bit  random 
access  memory  (RAM)  chip,  and  a  microprocessor,  combined  in  a  flexible,  modular  architecture.  Two  custom  chips 
have  been  fabricated  and  tested.  The  chips  follow  state-of-the-art  commercial  design  rules  but  are  fabricated 
using  special  radiation  hardness  processing,  2  micron  line  geometry,  a  six-transistor  static  cell  design  for  high 
transient  stability,  and  silicon-on-sapphire  technology  for  low  power  consumption.  Fully  functional  16K  RAM  chips 
were  successfully  produced  and  these  parts  have  withstood  total  doses  greater  than  105  Rads  Silicon  with  virtually 
no  change  in  operating  characteristics. 

2.  FY  1982  Program  and  FY  1983  FY  1984  Planned  Programs:  Technology  developments  will  continue  during  this  phase 
with  emphasis  on  demonstration  of  the  technology  goals  needed  to  proceed  to  the  critical  subsystem  and  sensor 
preliminary  design  and  system  design  reviews. 

The  detector/multiplexer  development  task  is  focused  on  completing  the  technical  feasibility  demonstration  of  large 
scale  wide  band  detectors  and  multiplexers.  Pre-prototype  hybrid  array  fabrication  will  be  completed  and 
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testing  begun.  In  addition,  production  planning  necessary  for  the  manufacture  of  focal  plane  arrays  in  the 
subsequent  program  phases  will  be  completed,  including  a  demonstration  of  the  close  packaging  aspects  of  the  four- 
chip  submodule  design  (multi-layer  ceramic  motherboard,  over-the-edge  electrical  contacts, 

compact  ribbon  cables,  etc.),  and  the  design  and  fabrication  of  Large  Scale  Integrated  Circuits  (LS1C)  chips  for 
the  command  and  control  electronics. 

The  key  objective  in  this  phase  of  the  filter  technology  task  is  the  development  of  a  reliable,  well 

controlled  process  for  the  growth  of  filter  materials.  Intermediate  objectives  include  fabrication  and 

test  of  experimental  filters  (10  to  50  layer  pairs)  to  demonstrate  predicted  performance  and  to  refine  both  the 
analytical  model  and  the  detailed  design.  In  parallel  with  the  filter  layer  work,  the  development  of  associated 
high  voltage  cables  and  contacts,  wire  grid  polarizers,  wideband  infrared  coatings,  and  high  voltage  drivers  will 
be  pursued. 

The  objective  of  the  processor  development  is  to  provide  the  design  for  a  versatile,  lightweight,  radiation  hard, 
on-board  signal  processor.  The  near  term  objectives  are  to  expand  the  breadboard  and  to  use  it  to  develop  the 
remaining  proof-of-concept  software  and  to  evaluate  several  custom  LSIC  chips  retrofitted  into  the  breadboard.  The 
LSIC  chips  are  needed  to  meet  the  size,  weight,  power  and  radiation  specifications  of  the  eventual  flight  unit.  In 
this  period  it  is  planned  to  complete  the  development  of  the  prototype  flight  16K  RAM  and  perform  radiaton  and 
reliability  testing.  Performance  of  the  16K  RAM  to  the  full  flight  specification  will  be  demonstrated.  The 
processor  breadboard  hardware  will  be  expanded  by  adding  an  additional  strategic  filter  to  enhance  it  as  a  test  bed 
to  demonstrate  key  software  functions  such  as  handover  of  the  low  resolution  tracker  to  the  high  resolution 
tracker. 

The  system  development  effort  has  two  main  thrusts  in  this  phase,  1)  to  prepare  the  six-hour  orbit  configuration 
for  a  Preliminary  System  Design  Review  (PSDR)  with  fully  developed  program  plan  and  firm  cost  data  for  the  next 
phase,  and  2)  to  initiate  long-lead  sensor  design  tasks  so  that  downstream  flight  schedule  options  can  be 
maintained. 

The  efforts  involved  in  the  long-lead  sensor  design  tasks  are:  1)  develop  the  optics  design  in  order  to  specify, 
select  vendors,  and  order  mirrors  for  the  Engineering  Development  Model  (EDM):  2)  develop  the  telescope 
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mechanical  design  for  the  EDM;  3)  develop  the  stabilization  and  pointing  system  servo  mechanical  and  electrical 
design  in  order  to  build  and  test  a  brassboard  subsystem  in  preparation  for  a  sensor  PDR  scheduled  in  the  next 
phase. 


3.  Program  to  Completion:  All  key  subsystems  will  be  functionally  integrated  and  tested  in  the  engineering 
development  model  in  FY  1986  in  preparation  for  payload  integration  and  testing  in  and  spacecraft  system 

testing  in  .  The  system  will  be  delivered  in  for  a  launch.  On  orbit  design  life  will  be 

months  with  program  completion,  including  on  orbit  operations,  in 


4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below; 


Last  Year's 
Reported  Plan 


Late  FY  1982 

Late  FY  1983 


Current 

Plan  Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Early  FY  1982  Begin  Turborefrigerator  endurance 
testing. 

Late  FY  1982  HgCdTe,  LWIR  demo  chip. 


No  change. 

No  change. 


Mid  FY  1984  Payload  preliminary  Design 
Review. 


Reduced  FY  1982  and  1983  funding  due  to 
revised  program  priorities. 


Early  FY  1986  System  Preliminary  Design  Review.  Reduced  FY  1982  and  1983  funding  due  to 

revised  program  priorities. 


Early  FY  1984  Late  FY  1985  Payload  Critical  Design  Review.  Reduced  FY  1982  and  1983  funding  due  to 

revised  program  priorities. 
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Last  Year's 
Reported  Plan 


Current 

Plan 


Milestones 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Launch. 


Program  Completion. 


5.  Resources:  (S  in  thousands) 


Reduced  FY  1982  and  1983  funding  due  to 
revised  program  priorities. 

Reduced  FY  1982  and  1983  funding  due  to 
revised  program  priorities. 


Project  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Advanced  Sensor  Demonstration 


14,307 


23,245 


50,100 


68,500 


¥ 


1 


Project:  #EE-7 
Program  Element:  #6271  IE 
DoD  Mission  Area:  530 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Title:  Acquisition.  Tracking  and  Pointing  Experiment  -  TALON  GOLD 
Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 
Budget  Activity:  1.  Technology  Base 


DETAILED  BACKGROUND  AND  DESCRIPTION:  Talon  Gold  is  an  Acquisition,  Tracking  and  Pointing  (ATP)  experiment  designed 
to  establish  the  feasibility  of  achieving  ATP  performance  levels 

of  this  type  requires  high  performance  ATP  capabilities 
because  of  the  stringent  conditions  which  are  complex  products  of  ranges,  engagement  kinematics,  targets  of 
interest,  and  reaction  times,  as  well  as  desired  system  accuracy  and  stability.  The  Talon  Gold  Program  is  intended 
to  establish  the  feasibility  of  achieving  the  appropriate  performance  levels  by  developing  and  performing  a  space 
experiment.  The  selection  of  a  space  test  approach  was  based  on  the  necessity  of  evaluating  the  system  in  the 
appropriate  environment,  and  obtaining  the  required  test  data  in  an  unambiguous  manner.  As  a  consequence,  the 
Talon  Gold  Experiment  serves  as  a  major  milestone  in  the  development  of  the  requisite  technologies,  a  means  of 
obtaining  subsystem  and  system  performance  data  in  a  representative  environment,  and  an  opportunity  to  demonstrate 
the  ATP  capabilities 

RELATED  ACTIVITIES:  This  project  is  closely  related  to  the  DARPA  High  Energy  Laser  (HEL)  technology  project 
(Program  Element  /162301E,  Project  #ST-3),  and  can  be  described  as  the  major  element  in  support  of  tracking  and 
pointing  technology  aspects  of  that  program.  A  close  working  interface  exists  between  this  program  and  the 
Military  Departments  Service  High  Energy  Laser  programs  which  deal  with  tracking  and  pointing  technology.  The 
principal  Service  agent  for  this  program  is  the  Air  Force  Space  Division;  other  supporting  agencies  include  the 
U.  S.  Army  Missile  Command. 

The  Air  Force  Space  Test  Program  (PE  63402F)  is  responsible  for  providing  the  supporting  pallet,  pointer,  and 
avionics,  integrating  the  Talon  Gold  experiment  with  the  pallet,  and  providing  flight  services.  Current  plans  are 
to  bail  a  spacelab  pallet  from  NASA  to  be  modified  as  appropriate  for  Talon  Gold. 

WORK  PERFORMED  BY:  This  effort  is  performed  by  industrial  contractors  (93Z)  and  by  a  federal  contract  research 
center  (7J),  Aerospace  Corporation,  El  Segundo,  California.  Industrial  contractors  include:  Lockheed  Missiles  and 
Space  Company,  Sunnyvale,  California;  Hughes  Aircraft  Corporation,  Culver  City,  California;  Charles  Stark  Draper 
La'  oratories,  Cambridge,  Massachusetts;  General  Research  Corporation,  McLean,  Virginia;  and  Science  Appl ications 
Inci  norated,  Stuart,  Florida. 
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I.  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  program  was  initiated  in  FY  1979  with  competitive  concept  definitions 
conducted  by  Lockheed  and  Rockwell.  Both  contractors  evaluated  the  Acquisition,  Tracking  and  Pointing  (ATP) 
capabilities  and  performance  levels  required  for  a 

The  contractors  then  developed  experimental  designs  which  included  an  ATP  system,  to 
be  launched  as  a  space  shuttle  sortie,  space  and  airborne  targets,  and  a  test  plan.  These  concepts  were  presented 
at  a  Systems  Design  Review  (SDR),  held  during  the  first  quarter  of  FY  1980.  The  SDR  considered  both  the  suggested 
experimental  test  program  and  the  system  design  approaches  proposed  to  achieve  the  required  substantial  increase  in 
acquisition  range  and  the  order  of  magnitude  improvement  in  pointing  and  tracking  performance.  Based  on  the  SDR, 
both  Lockheed  and  Rockwell  were  awarded  contract  extensions  to  develop  preliminary  designs  of  their  respective 
concepts  and  to  conduct  brassboard  tests  of  critical  items.  The  brassboard  activities  were  designed  to  provide 
data  required  for  the  design  of  the  flight  hardware  and  to  reduce  the  program  risk  to  an  acceptable  level.  During 
FY  1980  the  brassboard  designs  were  completed  and  fabrication  and  test  activities  were  initiated.  Preliminary  data 
obtained  as  part  of  these  initial  tests  indicate  that  the  stabilization  and  alignment  requirements, 

which  represent  an  improvement  in  the  state-of-the-art,  can  be  met. 

During  FY  1981,  the  contractors  developed  designs  of  the  flight  hardware  in  preparation  for  a  Preliminary  Design 
Review  (PDR),  held  during  the  third  quarter  of  FY  1981.  The  preliminary  designs  were  supported  by  tests  and 
evaluations  of  critical  components  and  subsystems  for  which  brassboards  were  developed.  The  brassboards  were  used 
to  select  between  alternate  design  approaches,  and  to  provide  data  required  for  the  definitization  of  the  flight 
hardware  designs,  thereby  reducing  the  risk  of  the  succeeding  program  phases.  The  brassboard  development  and  test 
activities  addressed  high  risk  areas  including  pointer-tracker  boresight  and  alignment,  inertial 

stabilization,  infrared  sensors  for  acquisition  and  tracking,  active  tracking,  and  space  qualification  of  critical 
components. 

The  competitive  phase  of  the  program  continued  through  the  end  of  FY  1981.  A  source  selection  evaluation  was 
conducted  based  on  the  Preliminary  Design  Review,  supporting  brassboard  test  data,  and  the  contractors'  proposals 
for  the  succeeding  program  phases. 
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2.  FY  1982  Program  and  FY  1983/FY  1989  Planned  Programs:  In  FY  1982  the  source  selection  process  is  being 
concluded  with  the  selection  of  the  Phase  II  contractor  and  definitized  contract  negotiations  during  the  first 
quarter.  The  detailed  design  activities  will  then  be  initiated  including  the  development  and  def ini t izat ion  of  the 
system  specifications,  prime  item  development  specifications,  computer  program  development  specifications, 
fabrication  drawings  for  flight  and  test  hardware,  fabrication  procedures  and  space  qualification/acceptance  plans. 
Data  on  the  space  shuttle  environment  obtained  during  initial  flight  tests  will  be  incorporated  into  the  design. 
Additional  brassboard  tests  will  be  defined  and  conducted  where  indicated  by  the  Preliminary  Design  Review 
evaluations,  shuttle  flight  experience  or  where  substantive  design  changes  are  identified  during  the  detail  design 
process.  The  use  of  solar  illuminated  visible  techniques  for  acquisition  will  be  investigated.  While  IR 
acquisition  is  directly  traceable  to  operational  system  requirements  and  its  implementation  would  provide  for 
evaluation  of  the  requisite  technologies,  the  visible  technique  will  provide  a  lower  cost  acquisition  approach  for 
the  Talon  Gold  experiment. 

Primary  emphasis  during  FY  1982  will  be  on  defining  interface  requirements  between  the  Talon  Gold  experiment  and 
supporting  spacelab  hardware  and  NASA/AF  communications  organizations.  These  activities  will  culminate  in  an 
Interface  Specification  Review  (ISR)  at  the  end  of  FY  1982. 

A  total  program  Interim  Design  Review  (IDR)  will  be  held  in  the  second  quarter  of  FY  1983.  At  this  time  the 
experiment  content  will  be  definitized.  Detailed  design  will  be  approximately  40%  complete.  Only  the  visible 
acquisition  approach  will  be  carried  past  IDR.  Inclusion  of  IR  acquisition  in  the  Talon  Gold  experiment  requires 
enhanced  funding  levels. 

The  detail  design  process  initiated  in  FY  1982  will  culminate  in  a  Critical  Design  Review  (CDR)  conducted  during 
the  fourth  quarter  of  FY  1984.  The  CDR  will  examine  the  hardware  designs,  supportive  analyses,  fabrication  process 
specifications,  space  qualification/acceptance  plans,  and  software  specifications.  Fabrication  of  the  hardware 
components  and  assembly  of  these  components  into  first  level  subsystems  will  be  initiated  after  approval  of  the 
CDR.  Coding  of  the  required  system  software  and  firmware  will  be  initiated. 
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3.  Program  to  Completion:  Fabrication  and  assembly  of  the  components  and  subsystems  will  be  initiated  in  FY  1985, 
based  on  the  approved  design.  Additional  tests  and  analyses  will  be  performed,  as  required,  based  on  the 
recommendations  of  the  Design  Review  Board. 

The  development  of  the  flight  hardware  will  continue  in  FY  1986  through  the  completion  of  the  fabrication, 
assembly,  space  qualification  and  acceptance  test  of  the  subsystems  and  full  experiment  payload.  Alignment, 
calibration  and  preflight  performance  tests  of  the  payload  will  be  conducted  as  part  of  the  final  acceptance  tests. 
The  preflight  tests  will  evaluate  the  system  performance  within  the  limits  imposed  by  the  ground  test  environment. 
The  Acquistion,  Tracking  and  Pointing  payload  will  then  be  delivered  to  the  integrating  contractor. 

The  first  test  flight  is  scheduled  for  with  a  second  flight  in  .  The  results  of  these 

tests  will  be  analyzed  to  establish  the  design  requirements  and  approaches  appropriate  for  future  systems,  and  fo 
assess  the  potential  performance  of  operational  systems. 

4 .  Milestones: 

Last  Year's  Current  Explanation  of  Changes  from  Mi lestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

early  FY  1982  late  FY  1982  Ground-Based  Brassboard  testing.  Possible  requirement  for  additional  tests 

to  reduce  risk. 

mid  FY  1983  Interim  Design  Review.  (IDR).  New  Milestone. 

mid  FY  1983  late  FY  1984  Critical  Design  Review  (CDR).  Expanded  schedule  due  to  contractor  schedule 

risk  predictions  and  desire  to  incorporate 
brassboard  data  into  designs. 
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Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

mid  FY  1985 

late  F''  1986 

Delivery  of  Experiment 
to  Integrator. 

Hardware 

Ar commodates  new  CDR  Schedule  and  funding 
requirements. 

Launch  and  Space  Test. 

Accommodates  new  CDR  Schedule. 

5.  Resources: 

($  in  thousands) 

Project  Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983  FY  1984 

Estimate  Estimate 

Acquisition,  Tracking  and  Pointing 
Experiment  -  Talon  Gold 


17,130 


25,800 


35,000 


58,400 
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Project.:  #EE-8  Title:  High  Power  Chemical  Laser  Ground-Based  Experiment  -  ALPHA 

Program  Element:  #6271  IE  Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  overall  thrust  of  the  High  Power  Chemical  Laser  Technology  is  the 
resolution  of  the  critical  chemical  laser  device  technology  issues  required  for  the  development  of  a 

One  goal  is  establishing  the  feasibility  of  a 

Emphasis  in  this  effort  is  placed  on  the  ground-based  test  and 

evaluation  of  a 

This  ground  demonstration  is  entitled  Project  ALPHA.  The  far-term  goal  is  the  development  of  the  technology  for 

The  focus  for  this  effort  is  development  of  advanced 

optical  resonator  concepts  for  very  high  power  devices.  The  objective  of  Project  ALPHA  is  to  develop  the 
technology  for,  and  to  demonstrate  the  feasibility  of,  extracting  a 


G.  RELATED  ACTIVITIES:  The  fundamental  laser  technology  efforts  supporting  this  project  are  developed  in  the  High 
Power  Chemical  Laser  Development  portion  of  the  DARPA  High  Energy  Laser  Technology  Program  (Program  Element 
#62301E,  Project  #ST-3).  Coordination  with  the  Military  Department's  high  energy  laser  activities  and  the  DARPA 
program  is  maintained  through  reviews  with  the  Director,  Directed  Energy  Technology,  Office  of  the  Under  Secretary 
of  Defense  for  Research  and  Engineering.  The  primary  agent  for  this  program  is  the  Air  For:e  Weapons  Laboratory, 
Kirtland  Air  Force  Base,  Albuquerque,  New  Mexico,  with  supporting  agent  at  the  U.S.  Army  Missile  Command, 
Huntsville,  Alabama. 

H.  WORK  PERFORMED  BY :  This  project  is  performed  100%  by  industrial  contractors.  They  are:  General  Research 
Corporation,  McLean,  Virginia;  Rockwell  International,  Rocketdyne  Division,  Canoga  Park,  California;  TRW,  Inc.,  Los 
Angeles,  California;  R&D  Associates,  Albuquerque,  New  Mexico;  W.  J.  Schafer  Associates,  Arlington,  Virginia;  and 
Science  Applications,  Inc.,  Atlanta,  Georgia. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishmnets:  The  ALPHA  Project  was  initiated  in  FY  1978  with  the  test  and  evaluation  of 
nozzle  technology  scaling  modules.  These  tests  with  modules  of  established  the  validity  of  scaling 

nozzle  performance  data  hardware  to  large-scale  laser  devices.  These  tests  also  confirmed 

246 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #EE-8 

Program  Element:  <16271  IE 
DoD  Mission  Area:  530 


the  feasibility  of  achieving  high  fuel  efficiency  high-power  chemical  lasers,  and 

provided  the  critical  nozzle  performance  data  needed  to  initiate  the  preliminary  design  of  a  ground- 

based  device  in  early  FY  1980.  Conceptual  design  contracts  were  initiated  with  three  major  contractors.  These 
efforts  addressed  the  design  requirements  for  a  chemical  laser  weapon  system  within  the  operational 

constraints  of  overall  system  In  this  way,  they 

established  the  framework  within  which  the  ground-based  demonstration  was  structured  to  unambiguously  establish  the 
technology  for  a  These  conceptual  designs  addressed  the  technical  issues 

associated  with  nozzle  and  optical  resonator  design,  optical  bench  and  alignment  system  requirements,  and  reactant 
supply  system  and  pumping  facility  requirements,  as  well  as  the  cost  and  schedule  to  achieve  the  goals  of  the 
program.  These  conceptual  designs  were  successfully  concluded  in  mid  FY  1980,  at  which  time  two  of  the  three 
contractors  were  selected  to  proceed  to  preliminary  design  of  the  ground-based  demonstration  laser. 

These  parallel  efforts  defined  the  performance  requirements  for  the  gain  generator,  optical  resonator,  and  exhaust 
manifold  assemblies  for  the  chemical  laser  from  which,  the  layout  and  engineering  design?  were  generated.  The 
design  specifications  included  lightweighting  of  the  gain  generator  and  the  optical  resonator  assemblies  to  the 
extent  required  to  demonstrate  the  feasibility  of  incorporating  specifications  on  a  high  energy  chemical 

laser  system.  To  support  the  designs,  risk-reduction  and  design  verification  experiments  were  defined  for  the  gain 

generator  and  the  optical  resonators,  and  fabrication  of  the  test  hardware  was  initiated.  The  design  included 

planning  for  eventual  laser  testing,  and  cost  and  schedule  analyses  for  fabrication  and  testing  of  the  laser.  It 
also  included  detailed  analyses  to  provide  traceability  from  the  design  features  of  the  ALPHA  I  ground-based  system 
to  the  ALPHA  II  chemical  laser  concept.  The  preliminary  design  studies  were  completed  at  the  end  of  FY 

1981.  The  engineering  drawings  for  the  laser,  with  their  supporting  analyses,  were  completed  for  the 

gain  generator,  optical  resonator  and  exhaust  manifold  assemblies.  Hardware  design  verification  and  risk  reduction 
experiments  have  also  been  completed.  These  tests  addressed  the  critical  issues  in  gain  generator  nozzle  fuel 
efficiency  and  in  optical  resonator  performance.  Through  their  design  analyses,  both  contractors  identified  second 

annular  resonator  configurations  which  have  the  potential  for  scaling  to  laser  powers  of  levels 

heretofore  thought  unattainable  for  near  diffraction  limited  chemical  lasers.  The  fundamental  performance 
characteristics  were  verified  by  testing  on  laser  testbeds  at  each  contractor  site.  In  addition, 

each  contractor  incorporated  simplified  nozzle  concepts  in  their  gain  generator  designs  to  reduce  weight  and  to 
improve  fabricability.  The  fuel  efficiency  of  these  concepts  was  verified  by  risk  reduction  experiments.  Within 
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the  design  analyses,  cost  and  schedule  estimates  were  updated  for  the  fabrication  and  testing  of  the 
ALPHA  I  laser.  These  efforts  concluded  with  a  Preliminary  Design  Review  in  the  fourth  quarter  of  FY  1981. 
Following  an  extensive  evaluation  of  both  Contractors'  preliminary  designs  the  Government  selected  a  single 
contractor  to  proceed  to  detailed  design,  fabrication,  and  system  level  testing. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  detailed  design  of  the  gain  generator,  optical 
resonator,  and  exhaust  manifold  assembly  are  underway  and  are  scheduled  for  completion  in  mid  FY  1983.  At  that 
time  the  final  design  specifications  and  the  final  design  analyses  will  be  complete.  This  will  include  the 
completion  of  the  bill  of  material,  the  cost/risk  trade  analysis,  the  make/buy  plan  and  updated  cost  estimates. 
Ir-ig  lead  materials  will  be  purchased  and  any  high  risk  hardware  fabrication  processes  will  be  started. 

In  addition,  the  contractor  will  complete  the  preliminary  design  of  the  test  facility  element  in  early  FY  1983  and 
the  detailed  design  in  late  FY  1983.  The  facility  hardware  includes  the  reactant  storage,  reactant  feed,  mounting 
and  support,  optical  diagnostics,  instrumentation  and  control,  and  the  handling  and  refurbishment  assemblies.  In 
late  FY  1983  DARPA  will  initiate  the  fabrication  of  the  ALPHA  laser  and  the  facility  hardware. 

Surrogate  mirror  fabrication  will  be  performed  to  validate  the  processes  associated  with  heat  exchanger 
fabrication,  plating,  precision  diamond  turning,  optical  coating  and  measurement. 

3.  Program  to  Completion:  Fabrication  of  the  laser  device  and  facility  hardware  will  be  completed  early  in 

at  which  time  system  integration  will  begin.  After  assembly  and  integration,  ground  testing  of  the 

laser  will  be  initiated.  Approximately  eight  months  is  required  for  thorough  testing  of  the  integrated 
gain  generator  and  optical  resonator.  These  tests  will  fully  establish  the  feasibility  of  producing  near 
diffraction  limited  beam  performance  for  iugh-power  chemical  lasers  appropriate  for 

4 .  Milestones: 
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Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Late  FY  1982  Mid  FY  1983  Complete  detailed  design  of  laser  Laser  design  stretched  out  to  accommodate 

subsystems;  initiate  fabrication.  funding  limitations. 

Late  FY  1982  Early  FY  1983  Complete  preliminary  design  of  Facility  design  stretched  out  to  remain 

facility  subsystems.  within  funding  limitations. 

Mid  FY  1983  Late  FY  1983  Complete  detailed  design  of  faci-  As  above. 

lity  subsystems;  initiate  fabri¬ 
cation. 

Complete  laser  and  facility  As  above, 

fabrication. 

Complete  High  Power  Testing  Alpha  I  program  stretched  out  to  accommodate 

Demonstration  with  High  funding  constraints. 


5.  Resources:  ($ 

Fuel 

in  thousands) 

Efficiency. 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Project  Title 

Actual 

Estimate 

Estimate 

Estimate 

High  Power  Chemical 
Experiment  -  ALPHA 

Laser  Ground-Based 

17,001 

20,500 

21,800 

31,700 

2^3 


oftj/iaiLOL  lull  vnau^co  liuui  niicotviico 

Reported  in  FY  1982  Descriptive  Sumnaries 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Forward  Swept  Wing  (FSW)  program  has  the  potential  of  achieving  major 

technical  breakthroughs  in  air  vehicle  design  which  can  be  translated  into  significant  operational  performance 
improvements.  Breakthroughs  are  anticipated  in  the  areas  of  structures,  aerodynamics,  stability  and  control,  and 
configurational  design  freedom.  Composite  structure  is  used  to  solve  the  aeroelastic  divergence  phenomenon,  a 
static  structural  instability  experienced  by  forward  but  not  aft  swept  wings.  Advanced  composite  wing  skins  can  be 
designed  and  fabricted  to  solve  the  problem  without  the  weight  penalty.  The  ability  to  design  and  build  such  a 
wing  has  been  conclusively  demonstrated  in  this  program  through  large  scale  wind  tunnel  testing  of  two  different 
designs.  The  aerodynamics  of  the  forward  swept  wing  design  and  the  favorable  interaction  of  the  canard  and  wing 
provide  greater  useful  lift  at  given  angles  of  attack  and  allow  higher  angles  of  attack  to  be  achieved  before  wing 
stall.  As  a  result,  significantly  lower  take  off  and  landing  speeds  and  much  greater  high  angle  of  attack 
maneuverability  are  possible.  This  configuration  also  experiences  lower  drag  due  to  lift  during  maneuvering 
flight.  The  vehicle,  designed  to  be  statically  unstable,  is  easily  controlled  with  the  canard  and  has  low  subsonic 
and  supersonic  trim  drag.  Considerable  design  freedom  and  flexibility  is  possible  because  of  the  favorable 

position  of  aircraft  center  of  gravity  relative  to  the  aerodynamic  center  of  lift.  Weight  and/or  volume  can  be 

varied  significantly  without  serious  controllability  impact.  The  flight  control  system  is  digital  fly-by-wire. 
Though  not  the  first  such  system,  it  will  be  the  first  used  to  control  such  an  unstable  manned  aircraft  and  will 
provide  confidence  to  designers  of  future  systems.  These  technical  achievements  are  important  when  considered 
individually,  but  when  combined  in  this  flight  vehicle,  they  synergistically  produce  considerable  operational 
performance  improvements.  Analysis  indicates  that  a  FSW  tactical  aircraft  could  be  as  much  as  30%  lighter  than  an 
equivalent  aft  swept  wing  aircraft.  This  weight  reduction  can  be  translated  into  equivalent  range/payload 
performance  improvements.  Any  reduction  in  weight  can  also  be  translated  into  a  cost  saving.  In  addition,  the 

competing  designs  for  this  program  were  point  designed  for  high  transonic  maneuverability  yet  had  impressive  STOL 

capabilities  even  without  sophisticated  high  lift  devices.  Such  capabilities  are  due  to  the  excellent  low  speed 
stability  and  control  characteristics  inherent  in  the  FSW  design.  These  performance  improvements  would  be  valuable 
to  an  Air  Force  advanced  tactical  fighter  where  runway  denial  is  an  operational  concern  or  to  the  Navy  for 
operations  from  small  ships. 

G.  RELATED  ACTIVITIES:  The  Flight  Dynamics  Laboratory  (AFWAL/FI)  has  been  conducting  research  in  the  use  of  advanced 
„  -composite  materials  for  aeroelastic  tailoring  of  aft  swept  wings  since  the  early  seventies.  The  computer 
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techniques  developed  under  this  effort  are  directly  applicable  to  the  FSW  program.  In  addition,  the  aerodynamic 
and  structural  techniques  developed  under  NASA/Air  Force  high  maneuverability  aircraft  technology  program  (HIMAT) 
have  also  been  used  for  FSW  analysis.  The  advanced  digital  flight  control  design  and  implementation  efforts  by  the 
Air  Force,  the  Navy,  NASA  and  within  industry  are  being  tested  and  extended  in  this  program.  A  DARPA/NASA 
Memorandum  of  Agreement  has  been  signed  for  NASA  Dryden  to  conduct  the  flight  test  phase  of  FSW  program.  Also, 

NASA  Langley  is  conducting  high  angle  of  attack  and  spin  wind  tunnel  testing  to  determine  the  aerodynamic 
coefficients  and  stability  derivatives  to  use  in  NASA  flight  simulations  of  the  planned  flight  vehicles.  A 
DARPA/AFSC  Memorandum  of  Agreement  has  been  signed  for  AFWAL/FI  to  continue  as  the  DARPA  Agent. 

H.  WORK  PERFORMED  BY:  Approximately  952  of  the  effort  is  performed  by  industry.  The  principle  contractors  are: 
Grumman  Aircraft  Corporation,  Bethpage,  New  York;  the  SRI  Corportion,  Menlo  Park,  California;  and  the  Analytic 
Sciences  Corporation  (TASC),  Reading,  Massachusetts.  Approximately  52  is  being  performed  by  NASA  Centers/Langley 
and  Ames  with  the  Ames  percentage  increasing  to  a  much  larger  amount  as  the  flight  test  phase  approaches.  The 
technical  agent  responsible  for  program  oversight  is  the  Air  Force  Wright  Aeronautical  Laboratories,  Flight 
Dynamics  Laboratory  (AFWAL/FI),  to  be  assisted  by  NASA  Dryden  Flight  Research  Center. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  Forward  Swept  Wing  (FSW)  program  has  successfully  completed  the 
conceptual  preliminary  design  and  final  design  phases.  Prior  to  FY  1980,  the  program  concentrated  on  analysis  and 
wind  tunnel  testing  of  FSW  designs  to  determine  the  feasibility  and  potential  benefits  of  this  unique 
configuration.  The  low  speed  handling  qualities  and  short  take  off  and  landing  (STOL)  capabilities,  attributed  to 
the  configuration  for  years,  were  investigated  and  shown  to  be  possible.  Unexpected  design  flexibility  was 
experienced  because  of  the  favorable  relative  positions  of  the  center  of  gravity  and  center  of  lift  and  the  aft 
placement  of  the  wing  box  through  the  fuselage.  Using  the  canard  as  both  a  lifting  and  trimming  surface  increased 
aerodynamic  efficiency  as  a  result  of  improved  lift  characterisitics  and  reduced  drag  levels.  In  addition,  the  use 
of  composite  structure  produced  weight  and  cost  savings.  These  structural,  aerodynamic  and  design  benefits  were 
shown  to  be  available  if  the  composite  structure  and  flight  control  system  could  be  built.  Large  scale 
aeroelastically  tailored  composite  wings  were  designed,  fabricated  and  tested,  and  successfully  demonstrated  the 
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ability  to  solve  the  aerodynamic  structural  divergence  problem.  During  FY  1980  the  successful  analysis,  design  and 
test  of  a  flight  control  system  with  a  man-in-the-loop  simulation  satisfied  the  remaining  concerns.  Three 
contractors  offered  proposals  for  the  detailed  design  and  fabrication  of  demonstration  vehicles  to  be  flight  tested 
in  late  FY  1983.  The  program  was  reviewed  in  1979  and  1980  by  a  blue  ribbon  panel  of  experts  to  evaluate,  guide 
and  focus  the  technical  investigation.  Twice  the  potential  benefits  were  recognised  and  twice  flight  demonstration 
of  the  concept  was  recommended.  It  was  felt  that  flight  test  would  quantify  the  impressive  benefits  and  more 
quickly  mature  and  develop  confidence  in  the  technologies  so  that  they  might  be  exploited  in  future  weapons  systems 
sooner  with  less  risk  and  at  lower  cost.  In  early  FY  1981  three  proposals  for  the  final  design,  fabrication  and 
functional  flight  testing  of  the  demonstration  vehicles  were  evaluated  and  Grumman  Aerospace  Corporation  was 
selected  to  complete  the  program.  By  the  end  of  FY  1981  the  final  design  of  the  vehicle  was  801  complete,  an 
instrumentation  package  was  designed  which  insured  flight  safety  and  correlation  of  test  results  with  design  goals 
and  objectives,  long  lead  fabrication  items  were  ordered  and  the  design  and  evaluation  of  the  flight  control  laws 
continued.  NASA  high  angle  of  attack  wind  tunnel  results  were  correlated  with  earlier  work  and  wind  tunnel  spin 
testing  continued.  The  Air  Force  formed  an  Advanced  Development  Program  Office  to  act  as  the  DARPA  agent  and  NASA 
contributed  significant  engineering  manpower  support  during  the  evaluation  and  subsequent  program  formulation.  The 
Forward  Swept  Wing  advanced  technology  demonstration  has  been  designated  the  X-29A  experimental  aircraft. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  the  FY  1982  planned  program,  final  drawing  release 
will  initiate  tooling  fabrication  and  a  decision  will  be  made  as  to  whether  one  or  two  aircraft  will  be  procured. 
NASA  wind  tunnel  testing  will  be  completed  on  the  Grumman  inlet  design  and  three  months  of  final  configuration 
documentation  will  also  be  completed  in  the  NASA  wind  tunnels.  The  resulting  non-linear  aerodynamic  data  package 
will  be  integrated  into  the  six  degree  of  freedom  man-in-the-loop  simulation  to  investigate  flight  characteristics 
and  to  tailor  the  aircraft  handling  qualities.  Prototypes  of  the  actual  flight  control  computers  will  be  used  in 
this  simulation  to  validate  both  hardware  and  software  designs.  The  instrumentation  package  will  be  finalized. 

The  simulation  at  NASA  Dryden,  intended  to  support  the  government  flight  tests,  will  be  constructed.  The  flight 
test  phase  will  be  planned  with  a  strong  emphasis  on  developing  an  audit  trail  to  link  flight  test  results  with  the 
conceptual  design,  analysis  and  ground  testing.  Continuous  AF/NASA  interaction  is  planned. 
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In  the  FY  1983  planned  program,  fabrication  will  be  completed  and  the  vehicles  will  be  prepared  for  the  contractors 
functional  flight  tests  and  the  follow-on  government  testing.  All  systems  will  be  ground  tested,  the 
instrumentation  will  be  calibrated  and  structural  proof  and  load  tests  will  be  completed  to  prepare  for  flight 
tests.  Engineering  and  flight  safety  reviews  will  be  conducted  to  clear  the  vehicles  for  first  flight. 

In  the  FY  1984  planned  program,  functional  flight  tests  will  be  completed  by  the  contractor,  the  vehicles  will  be 
delivered  to  NASA  Dryden  and  government  flight  testing  will  begin.  A  nominal  flight  envelope  will  be  cleared  to 
gain  experience  with  the  systems  and  then  the  structural  divergence  envelope  will  be  investigated  followed  by  low 
speed  testing.  NASA  will  conduct  the  flight  tests  and  will  be  supported  by  the  Air  Force  Program  Office. 

3.  Program  to  Completion:  Flight  testing  will  be  completed  in  FY  1985.  The  X-29A  aircraft  will  then  be  assigned 
to  a  flight  research  organization  for  additional  testing  or  be  modified  to  investigate  other  concepts  or 
technologies.  A  major  effort  will  be  conducted  to  transfer  the  flight  test  information  as  it  is  generated.  This 
is  a  long  range  estimate  based  on  success  of  meeting  expected  technical  and  management  milestones. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 

Last  Year's  Current  Explanation  of  Changes  from  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1981  Early  FY  1982  Complete  detail  design  of  Delayed  selection  and  procurement. 

flight  vehicle. 

Mid  FY  1982  Wind  tunnel  documentation  New  milestone, 

testing  complete. 

Early  FY  1983  Mid  FY  1983  Complete  fabrication  of  flight  Follows  from  previous  milestone  change. 

vehicle. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Soviet  doctrine  stresses  the  offensive  and  calls  for  a  concentration  of 
forces  to  generate  a  breakthrough  and  then  sustain  the  momentum  of  attack  along  major  axes  of  advance. 


The  Assault  Breaker  program  is  developing  and 

demonstrating  the  technologies  required  to  deny  the  Warsaw  Pact  its  second  echelon  exploitation  and  reserve  forces 
with  a  capability  for  standoff  acquisition  and  destruction  of  armored  formations  at  ranges  as  great  as 
beyond  the  Forward  Edge  of  the  Battle  Area  (FEBA),  engaging  and  destroying  the 

The  system  includes  Assault  Breaker  missiles  and  associated  Pave  Mover 
radars.  The  long  range,  airborne  radar  provides  the  capability  for  standoff  surveillance  to  find  and  track 
targets  and  guidance  for  standoff  missile  attack  or  penetrating  aircraft  direct  attack  of  the 
targets.  The  missiles  and  their  munition  dispensers  provide  the  capability  for  delivering  terminally  guided 
submissiles  to  a  high  degree  of  accuracy  (circular  error  probability  of  and  achieve  a  high  kill 

probability  The  program  has  competitively  developed  the 

radar  and  weapon  systems  elements  and  is  demonstrating  them  to  provide  the  basis  for  full-scale  development 
decisions  by  the  Army  for  the  Corps  Support  Weapons  System  and  the  Air  Force  for  the  Pave  Mover  radar. 

G.  RELATED  ACTIVITIES:  Responsibility  for  managing  the  Assault  Breaker  program  was  assigned  to  DARPA  by  the  Congress 
in  FY  1978,  bringing  together  service  efforts  in  the  development  of  terminally  homing  submunitions  and  low 
probability  of  the  intercept  airborne  radars.  The  program  is  jointly  funded  by  the  Army,  Air  Force  and  DARPA  under 
the  overall  direction  of  a  Steering  Committee  composed  of  senior  representatives  of  the  three  agencies  and  the 
review  of  an  Executive  Committee  composed  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  and  the 
Army  and  Air  Force  Assistant  Secretaries  for  Research  and  Development.  The  ground  launched  missile  phase  of  the 
program  is  managed  by  the  Army's  Missile  Command  (MICOM)  and  the  development  of  the  radars  and  the  air  launched 
demonstration  phase  by  the  Electronic  Systems  Division,  Air  Force  Systems  Command. 

H.  WORK  PERFORMED  BY:  90X  of  the  program  is  contracted  to  industry  including  Martin  Marietta  Corporation,  Orlando, 

Florida;  Vought  Aerospace  Corporation,  Dallas,  Texas;  Boeing  Corporation,  Wichita,  Kansas;  Hughes  Aircraft  Company, 

Culver  City,  California;  Grumman  Aerospace  Corporation,  Bethpage,  New  York;  General  Dynamics  Corporation, 
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Pomona,  California;  and  AVCO  International,  Wilmington,  Massachusetts .  The  remaining  lOt  covers  in-house  costs  and 
test  support  at  U.S.  Army  Missile  Command,  Huntsville,  Alabama;  Air  Force  Rome  Air  Development  Center,  Griffiss  Air 
Force  Base,  New  York;  Air  Force  Armaments  Division,  Eglin  Air  Force  Base,  Florida;  Air  Force  Electronics  Systems 
Division,  Hanscom  Air  Force  Base,  Massachusetts;  and  White  Sands  Missile  Range,  New  Mexico. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  Assault  Breaker  program  began  in  FY  1978  with  the  objective  of 
developing  and  demonstrating  the  technologies  for  standoff  acquisition  and  destruction  of  stationary  and  moving 
targets  in  the  Warsaw  Pact  second  echelon  at  ranges  as  great  as  beyond  the  Forward  Edge  of  the  Battle  Area. 

From  FY  1978  through  the  first  quarter,  FY  1981,  initial  component  technologies  were  developed  and  demonstrated  for 
the  Pave  Mover  radar,  T-16  PATRIOT  ground  launched  missile  and  munitions  dispensers,  and  terminally  guided 
submissiles  and  submunitions.  In  FY  1979  tests  for  the  munition  dispensers  at  supersonic  and  high  subsonic  speeds 
proved  the  feasibility  of  stablely,  dispensing  munitions  in  the  flight  regime  of  the  missile.  Development  of 
munitions  dispenser  for  a  ground  launched  version  of  the  T-22  Lance  missile  and  a  solid  fuel  Lance  II  missile  began 
in  FY  1980.  Captive  flight  and  tower  tests  demonstrated  the  feasibility  of  the  submunitions  to  acquire,  home  and 
impact  on  targets  in  FY  1979  and  were  followed  in  FY  1980  by  free  fall  flight  test  of  the  Infrared  (IR)  Terminally 
Guided  Submunitions  (TGSM)  by  two  competing  contractors.  Free  fall  flight  test  of  TGSM  using  millimeter  wave  radar 
seekers  were  not  successful  and  that  effort  was  terminated  in  late  FY  1980.  Successful  completion  of  the  IR  TGSM 
drop  test  coupled  with  that  of  the  munition  dispenser  represented  a  major  milestone  in  preparation  for  the  flight 
demonstration  in  FY  1981.  A  second  smart  bomblet  sobmunition  for  use  against  soft  targets,  and  also  possessing  a 
capability  for  top  attack  of  armored  targets,  was  successfully  tested  in  February  1980  and  selected  for  the  flight 
demonstration. 

In  FY  1981,  the  ground  launched  version  of  the  Assault  Breaker  weapon  system  concept  was  demonstrated  at  White 
Sands  Missile  Range.  The  two  competing  Pave  Mover  radars  have  been  integrated  in  F— 111  aircraft,  and  both  are 
continuing  to  undergo  surveillance  and  target  tracking  tests  in  FY  1982.  These  tests  qualify  the  Pave  Mover  to  be 
tested  with  the  Assault  Breaker  Missile.  The  munition  dispenser  for  the  T-22  Lance  II  missile  has  successfully 
completed  its  qualification  tests.  Both  the  infrared  terminally  guided  submissile  and  the  smart  bomblet 
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submunition  have  completed  full-function  qualification  test  at  White  Sands  and  Sandia  Laboratories,  New  Mexico,  to 
qualify  them  for  the  flight  test  program.  The  ground  launched  Assault  Breaker  demonstration  at  White  Sands  is 
being  conducted  as  a  comparative  evaluation  of  the  T-16  PATRIOT  and  T-22  Lance  II  ground  launched  missiles.  Two 
missiles  of  each  type  were  fired  during  FY  1981.  They  were  fired  to  verify  basic 

missile  accuracy,  to  demonstrate  the  capability  cf  their  dispensers  to  distribute  dummy  submunitions  and  to  measure 
the  ballistic  accuracy  achieved.  Airborne  integration  of  the  Pave  Mover  radars  was  initiated  during  the  third 
quarter  of  FY  1981.  The  guidance  and  small  area  moving  target  track  modes  were  integrated  and  evaluation  of  those 
modes  was  started  during  the  first  quarter  of  FY  1982. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  ground  launched  Assault  Breaker  system  demonstration 
will  be  completed  during  the  second  quarter  of  FY  1982  and  the  program  will  transition  to  the  Army.  Scheduled 
surface  to  surface  firings  evaluate  the  ability  of  the  missile  to  dispense  live  submunitions  and  the  ability  of  the 
submunitions  to  achieve  a  "kill"  on  stationary  tank  targets.  During  these  flights  the  Pave  Mover  radar  capability 
for  tracking  targets  and  the  in-flight  missile  is  also  being  evaluated.  In  the  final  shot(s)  for  the  surface  to 
surface  program  the  entire  system  is  being  evaluated  against  moving  targets:  the  ability  of  the  radars  to  acquire 
and  track  a  moving  target  and  provide  guidance  to  the  missile;  the  ability  of  the  missile  to  guide 

accurately  to  the  moving  target  and  dispense  its  load  of  submunitions;  and  the  ability  of  the  submunitions  to 
achieve  multiple  "kills"  in  the  target. 

In  order  to  demoiuttrate  fully  the  weapon  delivery  options  of  the  Assault  Breaker  concept,  a  joint  test  (DARPA  and 
Air  Force)  of  an  air  launched  version  of  the  stand  off  missile  will  be  conducted  beginning  in  second  quarter  FY 
1982.  The  test  will  consist  of  approximately  six  launches  of  the  Assault  Breaker  missile  from  a  manned  aircraft. 
Army  T-16  missiles  are  being  modified  for  air  launch  for  a  8-52  aircraft,  and  analysis  and  wind  tunnel  tests  are 
being  conducted  to  demonstrate  safe  separation  of  the  missle  from  the  aircraft.  Captive  carry  test  of  the  missle 
in  the  aircraft  are  scheduled  in  late  FY  1982.  The  Pave  Mover  radar  will  provide  target  acquisition  and  guide  the 
missile  to  target  engagement.  Submunition  dispensing  and  terminal  effectiveness  will  also  be  demonstrated  during 
these  tests.  The  air  launched  phase  of  the  Assault  Breaker  and  the  Pave  Mover  program  will  be  transferred  to  the 
Air  Force  in  late  FY  1982  for  further  development  of  the  Pave  Mover  system. 
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3.  Program  to  Completion:  No  effort  planned  beyond  end  FY  1982. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  or  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 


Last  Year's 
Reported  Plan 

Early  FY  1982 

Early  FY  1982 

Late  FY  1982 

5.  Resources: 


Current 

Plan 

Mid  FY  1982 
Mid  FY  1982 

Late  FY  1982 

($  in  Thousands) 


Milestones 

Transition  Weapon  program. 

Initiate  air  launched  weapon 
demonstration. 

Transition  radar  air  launched 
weapon  programs. 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

No  significant  change. 

No  significant  change. 


No  change. 


Project  Title 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 


Assault  Breaker 


69,179  21,469 


This  project  is  jointly  funded  with  the  Army  and  the  Air  Force. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Large  Optics  Demonstration  Experiment  (LODE)  will  demonstrate  critical 
beam  control  and  optics  technology  in  a  series  of  ground-based  experiments  that  simulate  the  space  environment. 

LODE  is  one  of  the  "TRIAD"  of  DARPA  laser  programs  that  will  collectively  demonstrate  the  key  technologies 
essential  for  .  These  technology  developments  initially  targeted  at  supporting 

relatively  near  term  system  concepts  ,  will  in  large  part  provide  technologies 

scalable  to  even  more  capable  .  This  program  builds  on  previous  accomplishments  by  the  Air 

Force  and  Navy  in  High  Energy  Laser  (HEL)  beam  control,  but  extends  the  technology  significantly  to  larger  size, 
higher  performance  levels,  .  Specific  program  objectives  include  demonstration  of  the 

ability  to  manufacture  a  large  aperture  mirror  that  includes 

complex  interactive  control  systems,  and  energy  management  ’n  an  overall  beam  control  system  that 
yields  better  than  wave  optical  quality  and  .s  consistent  with  pointing  accuracy  in  a 

simulated  operational  environment.  The  actual  demonstration  will  be  conducted  in  ground-based  facilities  using  low 
power  laser  and  simulator  techniques  to  establish  with  high  confidence  the  required  beam  control  performance.  The 
advances  contemplated  in  this  program  will, 

high-energy  laser  systems  possible. 

G.  RELATED  ACTIVITIES:  This  project  is  closely  related  to  two  other  members  of  the  "Triad"  technology  demonstration 
programs  (both  in  Program  Element  #62711E):  "Acquisition,  Tracking  and  Pointing  Experiment"  -  Talon  Gold  (Project 
#EE-7)  and  "High  Power  Chemical  Laser  Ground-Based  Experiment"  -Alpha  (Project  #EE-8).  Furthermore,  the  DARPA  High 
Energy  Laser  (HEL)  Technology  Program  Element  #62301E,  Project  #ST-3,  provides  the  fundamental  optics  technology 
efforts  required  to  support  the  advanced  component  requirements  of  this  program.  A  close  working  relationship 
exists  between  this  program  and  the  Military  Departments  HEL  programs  addressing  laser  beam  control  technology. 

The  principal  Service  agent  for  this  program  is  the  Air  Force  Weapons  Laboratory  with  major  participation  by  the 
Rome  Air  Development  Center  in  certain  optics  technology  efforts.  The  Air  Force  Space  Division,  the  Army  Ballistic 
Missile  Defense  Advanced  Technology  Center,  and  the  Navy  HEL  Program  Office  are  also  doing  related  work. 

H.  WORK  PERFORMED  BY:  Effort  is  performed  primarily  by  industrial  contractors  (94  percent).  Included  are:  Hughes 
Aircraft  Company,  Culver  City,  California;  Lockheed  Missiles  and  Space  Company,  Palo  Alto,  California; 
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Corning  Glass  Works,  Corning,  New  York;  Perkin-Elmer  Corpoia.ion  Danbury,  Connecticut;  Itek  Corporation, 

Lexington,  Massachusetts;  Eastman  Kodak  Corporation,  Rochester,  New  York;  W.  J.  Schafer  Associates,  Wakefield, 
Massachusetts;  and  MRJ  Inc.,  Arlington,  Virginia.  The  University  of  Arizona,  Tucson,  Arizona;  the  University  of  New 
Mexico,  Albuquerque,  New  Mexico;  and  the  Massachusetts  Inst  tutu  of  'Technology  (Lincoln  Laboratory)  ,  Lexington, 
Massachusetts,  participate  to  the  extent  of  about  tout  nercant.  The  remaining  effort,  about  two  percent,  is 
performed  by  the  Service  agents  as  in-house  effort,  involving  the  Air  Force  Weapons  Laboratory,  Kirtland  AFB ,  New 
Mexico;  the  Rome  Air  Development  Center,  Griffiss  AFB,  York;  and  the  Naval  Weapons  Center,  China  Lake, 

California. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  This  program  was  begun  in  FY  1980.  Prior  to  the  program  start,  various 
technology  studies  in  large  optics,  adaptive  optics,  structural/optical  modeling,  water  cooled  optics,  etc.,  were 
conducted  under  the  Laser  Optics  technology  base  program.  Results  of  this  program  formed  the  basis  for  initiation 
of  the  LODE  program.  In  FY  1980,  a  major  purchase  of  ULE  glass  was  made  as  a  long  lead  investment  for 

the  LODE  primary  mirror.  Several  studies  of  competing  concepts  for  LODE  primary  mirrors  were  completed  and  45 

variations  were  screened.  The  major  types  —  passive  monoliths,  continuous  faceplate  active  mirrors,  and  segmented 
mirrors  were  investigated  in  numerous  manifestations.  Additional  small  technology  programs  were  initiated  in 
optical  fabrication  processes,  optical  gratings,  and  non-linear  adaptive  optics.  Finally,  competing  conceptual 
design  studies  for  the  LODE  demonstration  were  initiated  late  in  the  year. 

The  FY  1981  program  continued  major  efforts  in  the  conceptual  design  of  the  LODE  demonstration  and  the  initiation 

of  the  design  program  for  primary  mirrors.  A  decision  was  made  to  develop  a  full  scale 

primary  mirror  with  the  intent  to  fully  develop  and  manufacture  this  mirror,  then  test  its 
operation  in  the  LODE  equipment.  This  effort  will  continue  to  advance  the  technology  of  the  concepts 

that  have  real  growth  potential  for  diameters  beyond  and  will  yield  information  on  how  the  mirror  design 

will  impact  beam  control  and  beam  expander  system  designs.  The  conceptual  design  study  for  LODE  has  achieved  major 
milestone  objectives  in  completing  the  definition  of  system  flowdown  requirements,  mirror  requirements  and  an 
initial  design  review  on  the  LODE  experiment.  In  FY  1981  additional  technology  programs  were 
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initiated  in  the  areas  of  large  mirror  technology,  including  studies  of  using  Terodur  glass  in  place  of  ULE  glass 
and  of  making  large  thin  glass  facesheets  by  fusing  smaller  pieces  together.  Several  studies  initiated  in  FY  1980 
have  been  completed.  The  "Fast  Fine  Grind"  study  of  a  new  method  of  using  diamond  grinding  components  imbedded  in 
a  hard  lap  has  produced  excellent  results  that  promise  to  save  many  months  in  the  optical  fabrication  of  large 
mirrors. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Early  in  FY  1982  the  conceptual  design  of  the  Large 
Optics  Demonstration  Experiment  (LODE)  will  be  completed.  This  will  determine  the  future  scope  of  the  program 
based  upon  both  technical  requirements  and  available  resources.  Tradeoffs  of  such  beam  control  features  as 
wavefront  control  (adaptive  optics),  large  beam  expander  structures,  infrared  autoalignment,  and  laser  interfaces 
will  be  accomplished.  These  design  efforts  will  also  define  required  technology  risk  reduction  and  breadboarding 
programs  for  execution  during  the  final  design  phase.  After  concept  definition  a  single  contractor  source  will  be 
selected  and  the  detailed  design  of  LODE  will  be  initiated.  Simultaneously,  i  tailed  design  of  the  LODE  primary 
mirror  will  be  underway  with  completion  of  the  Preliminary  Design  Review  (PDR)  planned  by  mid-FY  1983.  These 
mirror  activities  will  include  limited  breadboard  activities  on  controls,  actuators,  sensors,  and  fabrication 
methods.  The  engineering  design  will  establish  final  specifications  and  interfaces,  manufacturing  methods,  and 
metrology  techniques.  Final  production  of  the  ULE  glass  needed  to  manufacture  the  mirror  will  be  completed. 

During  this  year  an  independent  analysis  will  be  conducted  to  support  selection  of  the  appropriate  subsystems, 
breadboard  experiments,  simulations  and  component  hardware  tests  which  could  most  cost-effectively  reduce  program 
risk. 

The  major  FY  1983  event  will  be  the  completion  of  the  preliminary  design  of  the  LODE  experiment  and  risk  reduction 
breadboard  activities  at  the  component  or  subsystem  level.  The  preliminary  design  of  test  and  simulation 
facilities  will  also  be  completed.  A  late-year  Preliminary  Design  Review  (PDR)  will  allow  a  detailed  screening  for 
the  engineering  concepts  proposed  and  thorough  analysis  of  system  trades.  For  the  mirror,  the  brassboard 

subscale  mirror  will  be  used  to  validate  the  various  fabrication  techniques  for  the  full-scale  mirror.  The  order 
for  the  ULE  for  the  mirror  will  be  placed,  fabrication  of  other  mirror  components  initiated,  and  the 

development  of  facilities  for  optical  fabrication  (girding,  polishing,  metrology,  etc.)  will  be  underway. 
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Project:  #EE-12 
Program  Element  #627 11E 
DoD  Mission  Area:  530 


Title:  Large  Optics  Demonstration  Experiment  -  LODE 
Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 
Budget  Activity:  1.  Technology  Base 


Activities  in  FY  1984  will  culminate  in  a  Critical  Design  Review  (CDR)  of  LODE  supported  by  completion  of  the 
supporting  hardware  risk  reduction  efforts.  The  fabrication  of  the  mirror  will  be  well  underway.  All 

facilities  and  metrology  equipment  necessary  to  support  the  mirror  fabrication  will  be  completed  and  in  use. 

3.  Program  to  Completion:  The  development  of  a  beam  control  system  technology  for  large  aperture  space  laser 

weapons  will  continue  with  the  fabrication,  acceptance  test,  and  subsystem  integration  of  the  Large  Optics 
Demonstration  Experiment  (LODE)  hardware  and  its  supporting  simulation  and  test  facilities.  The  complete  LODE 
hardware  will  be  delivered  in  and  integration  activities  (including  test  facilities  and  simulation) 

will  be  initiated.  The  mirror  will  be  delivered  in  and  integrated  with  the  LODE  hardware. 

Finally,  following  successful  integration,  the  program  will  culminate  with  the  extensive  ground  testing  of  the  LODE 
hardware  through  .  The  results  of  these  sophisticated  test  programs  will  be  analyzed  and  the  impact  of 

the  demonstration  upon  future  space  laser  weapons  system  capabilities  will  be  assessed. 

4.  Milestones:  The  milestones  cited  in  the  FY  1982  Descriptive  Summaries  with  completion  dates  through  Mid  FY 
1982  have  been  completed  and  are  expected  to  be  completed  on  schedule,  except  as  noted  below: 

Last  Year's  Current  Explanation  of  Changes  from  Milestones 

Reported  Plan  Plan  Milestones  Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1981  Early  FY  1982  Complete  LODE  concept  definition.  Reduced  Funding  Profile  and  Technical 

changes . 

Late  FY  1983  LODE  Preliminary  Design  Review  New  Milestone. 

(PDR) . 

Early  1984  Deliver  active  mirror  subscale  New  Milestone, 

breadboard. 
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Project:  #EE- 1 2 

Program  Element  #62711E 
DoD  Mission  Area:  530 


Last  Year's  Current 

Reported  Plan  Plan  Milestones 

Late  FY  1981  Mid  FY  1984  Complete  mirror  design,  initiate  Change  in  Program  Scope. 

fabrication. 

Late  FY  1982  Late  FY  1984  LODE  Critical  Design  Review  Change  in  Program  Scope. 

(CDR) . 

Mid  FY  1984  Mid  FY  1984  No  change. 

LODE  hardware  delivery.  Reduced  Funding  Profile. 

Deleted  surrogate  mirror  delivered.  Requirement  deleted. 

Deleted  Large  Optics  Demonstration  Activity  deleted  from  program. 

Experiment  integration  with 
surrogate  mirror  and  tests 
complete. 

Deliver  primary  Reduced  funding  profile, 

mirror  and  integrate  in  LODE. 

5.  Resources:  ($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Project  Title  Actual  Estimate  Estimate  Estimate 

Large  Optics  Demonstration  Experiment  (LODE) 


Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 


Title:  Large  Optics  Demonstration  Experiment  -  LODE 
Title:  Experimental  Evaluation  of  Major  Innovative  Technologies 
Budget  Activity:  1.  Technology  Base 


6,774 


15,200 


14,200 


22,200 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #EE-15  Title:  Project  SORAK  (Korean  Equipment  Upgrade) 

Program  Element:  #6271  IE  Title:  Experimental  Evaluation  of  Major  Innovative  Techniques 

DoD  Mission  Area:  530  Budget  Activity:  1 .  Technology  Base 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  A  North  Korean  (NK)  Aggression  against  the  Republic  of  Korea  (ROK)  will 
probably  feature  three  main  elements: 


it  is 

imperative  that  the  early  warning  and  surveillance  capabilities  of  the  Combined  Forces  Command  -Korea  (CFC-K)  be 
highly  effective  and  efficient.  The  major  thrust  of  Project  SORAK  is  to  demonstrate  a  near-real-time  intelligence, 
an  early  warning  and  targeting  system  based  upon  multiple  sensor  platform  inputs,  a  survivable  communications  and 
computer  aided  target  analysis  and  fire  planning  functions.  An  ancilliary  but  critical  issue  to  be  addressed 
within  this  project  definition  is  the  requirement  for  an  artillery  fired,  hard  structure  penetrating  munition.  The 
sensor  systems  tentatively  identified  for  this  program  include  a  ground-netted  radar  system,  an  airborne  radar 
(Pave  Mover)  system,  an  Electro-Optical-Infrared  (EO-IR)  camera  system,  a  coherent  emitter  location  and  targeting 
system.  The  survivable  communications  could  be  provided  by  the  DARPA  developed  Packet  Radio  System.  A  potential 
candidate  for  the  computer-aided  analysis  and  targeting  system  might  be  a  modified  version  of  the  Target  Analysis 
and  Planning  System  (TAPS)  being  tested  in  Europe  by  V  Corps  for  tactical  nuclear  target  planning. 

G.  RELATED  ACTIVITIES: 

DARPA,  in  its  Korean 

Improvements  Assessment  Studies  initiated  in  January  1980,  has  identified  short-term  (0-3  years)  and  mid-term  (4-7 
years)  improvements  that  might  be  undertaken  by  U.S.  and  Korean  Forces  to  counter  the  very  real  threat  posed  by 
North  Korea's  expanding  armed  forces.  These  studies  also  resulted  in  recommended  R&D  initiatives  that  might  be 
undertaken  to  assist  CFC-K  in  deterring  NK  aggression  or  in  defeating  NK  forces  if  deterance  fails. 

H.  WORK  PERFORMED  BY:  Currently  about  98Z  of  the  work  is  performed  by  industry  and  about  2Z  by  DoD  in-house.  The 
principal  contractor  for  the  initial  study  phase  was  5DM  Corporation  of  McLean,  Virginia. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 
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Project:  #EE-15 
Program  Element:  #6 2 7 1 1 E 
DoD  Mission  Area:  530 


Title:  Project  SORAK  (Korean  Equipment  Upgrade) 

Title:  Experimental  Evaluation  of  Major  Innovative  Techniques 
Budget  Activity:  1.  Technology  Base 


1.  FY  1981  and  Prior  Accomplishments:  Project  SORAK  was  not  funded  in  FY  1981  or  prior  years. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  During  FY  1982  (Phase  0),  the  currently  proposed 

technologies  will  be  further  evaluated  to  include  technical,  engineering  and  operational  trade-off  assessments 
against  other  options  and  alternatives.  The  product  of  such  planning  and  assessment  activity  will  be  the  Project 
SORAK  Definition,  System  Architecture,  the  Engineering  Integration  Plan  and  the  Management  Plan.  Complete  program 
plans,  schedules,  life  cycle  costs,  and  cost-sharing  arrangements  will  be  developed  in  cooperation  with  appropriate 
Army  and  Air  Force  commands  and  host  nation  officials.  Upon  completion  of  Phase  0,  the  Project  would  proceed  with 
subsystem  hardware  development  and  fabrication  (Phase  1),  beginning  in  FY  1983.  Upon  completion  of  the  hardware 
development  and  fabrication  phase  for  each  of  the  selected  subsystems  (current  candidates:  netted  radar,  airborne 
radar,  CELT,  EO-IR,  Packet  Radio,  and  TAPS),  the  Phase  II  subsystem  field  testing  could  begin.  Phase  III 

is  envisioned  as  a  series  of  subsystem  demonstrations 

3.  Program  to  Completion:  Phase  IV  is  the  overall  system  integration  and  test  while  Phase  V  is  the 

final  system  demonstration  The  total  system  of  sensors,  communications  and  computer  aided  target 

planning  function  is  expected  to  be  fully  functional 

4.  Milestones:  The  milestones  for  the  SORAK  technology  demonstration  are  as  follows: 


Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of 
Reported  in  FY 

Changes  from  Milestones 
1982  Descriptive  Summaries 

SORAK 

late  FY  1982 

Phase  0,  Project  Definition, 
System  Architectual  Develop¬ 
ment,  Engineering  Integration 
Plan,  Management  Plan 

New  Milestone 

— 

mid  FY  1983 

Phase  I,  Subsystem  Hardware 
Acquisition  and  Development 

New  Milestone 
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Title:  Project  SORAK  (Korean  Equipment  Upgrade) 


DoD  Mission  Area: 

530 

Budget  Activity: 

1.  Technology 

Base 

< 

Last  Year's 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of 
Reported  in  FY 

Changes  from  Milestones 

1982  Descriptive  Summaries 

1 

— 

mid  FY  1984 

Phase  II,  Subsystem  Field 

Testing  - 

New  Milestone 

— 

late  FY  1984 

Phase  III,  Subsystem  Demonstra¬ 
tion 

New  Milestone 

— 

mid  FY  1984 

Phase  IV,  Full  System  Integra¬ 
tion  and  Test 

New  Milestone 

— 

mid  FY  1985 

Phase  V,  Full  System  Demon¬ 
stration 

New  Milestone 

5.  Resources:  ($  in  thousands) 

Project  Title 
Project  SORAK 


FY  1981 
Actual 

-0- 


FY  1982 
Estimate 

5,000 


FY  1983 
Estimate* 

10,000 


FY  1984 
Estimate* 

10,000 


♦Provides  DARPA  technology  and  engineering  support,  but  assumes  supplemental  funding  within  Army  and  Air  Force,  as  well 
as  a  funding  or  support  arrangement  with  the  host  nation. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  #62712E  Title:  Materials  Processing  Technology 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


A.  RESOURCES:  ($  in  Thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

$  11,977 

$  13,300 

$  15,400 

$  19,300 

Continuing 

N/A 

MPT-1 

Material  Processing  Technology 

9,838 

11,350 

12,875 

16,000 

Continuing 

N/A 

MPT-2 

Electronic  &  Optical  Device 

2,139 

1,950 

2,525 

3,300 

Continuing 

N/A 

Technology 


B.  BRIEF  DESCRIPTION  OF  ELEMENT  AKD  MISSION  NEED:  This  program  element  develops  novel  materials,  processes, 
structures  and  device  technologies  that  will  give  new  capability  to  future  defense  weapon  systems.  Examples  are: 
application  of  rapidly  solidified  superalloys  to  gas  turbine  engine  components;  development  of  ceramics  and 
carbon/carbon  composites  for  high  temperature  engine  applications;  advanced  fabrication  methods  for  structural 
materials,  including  ultra-high  speed  and  laser-aided  machining;  metal-matrix  composites  for  space  structures  and 
for  high-stiffness  penetrators;  acoustic  emission  for  dynamic  crack  detection  on  aircraft;  quantitative  non¬ 
destructive  evaluation;  engine  disk  retirement  for  cause;  development  of  high  strain  rate  materials  capability  for 
improved  armor  and  penetrators;  and  Intelligent  Task  Automation  for  increased  productivity  and/or  reliability  of 
Defense  system  assemblies.  These  efforts  will  provide  significant  systems  performance  advances,  and  are  also  aimed 
at  reducing  acquisition  and  maintenance  costs  of  present  and  future  DOD  systems  through  advanced  materials 
processing  and  in-service  inspection  technologies.  Efforts  in  MPT-2  pursue  development  of  innovative  processes  for 
the  fabrication  of  performance  intensive  digital,  microwave,  and  optical  monolithic  integrated  circuits. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Programs  will  be  undertaken  to  demonstrate  carbon/carbon  composites  gas  turbine 
engine  components  operating  at  temperatures  up  1975°C;  and  metal  matrix  (graphite/magnesium)  composite  structures 
for  space  applications,  using  a  satellite  antenna  as  a  test  vehicle.  The  effort  to  demonstrate  a  dual 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element :  #62712E 

DoD  Mission  Area:  530 


alloy  radial  turbine  wheel  based  on  rapid  solidification  technology  will  be  continued.  If  successful,  effort  to 
develop  metal  matrix  composites  based  on  casting  and  continuous  silicon  carbide  reinforcement  will  be  transferred 
to  this  effort  from  PE  #61101E  (MS-1)  for  demonstration  of  a  deep-submersible,  lightweight  hull  component.  New 
technological  opportunities  in  the  ultra-high  speed  and  laser-aided  machining  and  the  monitoring  and  control  of 
plasma  arc  welding  will  be  pursued.  Quantitative  non-destructive  evaluation  technology  will  include  development  of 
predictive  capability  for  the  failure  of  structural  components  based  upon  the  coupling  of  non-destructive 
ultrasonic  measurements  with  fracture  mechanics  principles,  continuation  of  a  joint  program  with  the  Air  Force  to 
develop  a  "retirement-for-cause"  strategy  to  replace  the  current  "retirement-by-design"  approach  for  the  F-100  and 
TF-30  engines,  and  laboratory  evaluation  of  advanced  acoustic  emission  sensors  and  data  processing  concepts  for 
uniquely  identifying  fatigue  crack  growth  in  aluminum  alloys.  The  Intelligent  Task  Automation  effort  will 
concentrate  on  generic  technologies  for  sophisticated  robotics  such  as:  three  dimensional  vision,  tactile  sensing, 
floppy  arms,  and  end-point  sensing.  In  project  MPT-2,  electronic  materials  processing,  demonstration  of  directed 
energy  processing  to  fabricate  microelectronic  devices  and  circuits  in  unique  materials  systems  and/or  having 
feature  sizes  approaching  0.1  micrometer  will  continue,  as  exemplified  by  fabrication  of  3-dimensional  circuit 
structures  by  laser  processing.  Monolithic  gallium  arsenide  microwave  integrated  circuit  development  will  be 
completed  with  transfer  of  the  present  jointly  funded  program  to  full  Navy  funding. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Based  on  promising  initial  results  of  development  of  coatings  for 
carbon/carbon  composites,  the  demonstration  of  the  capability  of  these  materials  to  operate  at  temperatures  of 
1975  C  is  being  conducted.  These  materials  have  been  tested  at  1900°C  for  five  minutes.  The  milestone  to  perform 
a  hot  spin  pit  test  of  a  carbon/carbon  component  during  FY  1982  is  still  viable.  Efforts  initiated  in  FY  1982 
include  the  dual  alloy  radial  turbine  and  intelligent  task  automation.  In  MPT-2  the  monolithic  microwave 
integrated  circuit  effort  will  end  with  full  transfer  to  the  Navy  for  continued  development.  New  process 
capabilities  for  formation  of  connector  patterns,  thin  insulators,  and  use  of  low  voltage  electron  beam 
lithographic  patterning  and  near-monolayer  lithographic  resists  will  be  explored. 

E.  OTHER  APPROPRIATION  FUNDS:  None 


Title:  Materials  Processing  Technolog 
Budget  Activity:  1.  Technology  Base 
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Project:  #MPT-1 
Program  Element:  #62712E 
DoD  Mission  Area:  530 


Title:  Materials  Processing  Technology 
Title:  Materials  Processing  Technolog 
Budget  Activity:  1 .  Technology  Base 


DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objectives  of  this  program  are:  Cl)  development  of  rapid  solidification 
rate  (RSR)  turbine  blades  and  vanes  for  jet  engines;  this  is  the  first  program  in  the  history  of  jet  engines  to 
explore  simultaneously  three  technologies  (alloy  development,  coating  chemistry,  and  cooling  design)  with  an 
objective  of  a  300°C  increase  in  turbine  inlet  temperature  and  defined  milestones  for  establishment  of  production 
methods;  (2)  flaw  acceptance  criteria  and  advanced  techniques  for  non-destructive  evaluation  which  will  lower 
defense  costs  by  both  minimizing  overly-conservative  design  practices  and  facilitating  maintenance-for-cause 
strategies  and  (3)  advanced  manufacturing  process  technologies  in  support  of  DoD  advanced  weapons  systems.  DARPA 
has  pioneered  ceramic  and  carbon/carbon  composite  materials  for  turbines  and  other  advanced  propulsion  power  plants 
because  th«  -ft  materials  systems  promise  engine  designs  with  reduced  weight,  increased  performance,  reduced 
dependence  ■  costly  and  critical  alloy  materials,  lower  specific  fuel  consumption,  and  reduced  pollutants.  Unique 
fabrication  methods  being  explored  include  ultra-high  speed,  laser-aided  machining,  and  self-optimizing  welding 
processes.  Non-destructive  evaluation  of  performance-limiting  defects  includes:  the  development  of  analytical 
procedures  for  inverting  ultrasonic  data  to  obtain  quantitative  measures  of  flaw  size,  shape,  and  orientation  and 
thereby  to  determine,  with  the  aid  of  fracture  mechanics  theory,  the  criticality  of  the  flaw  to  component  life;  the 
establishment  of  a  comprehensive  strategy  for  accepting  ceramic  components  based  on  quantitative  measurements  of 
the  flaws  in  critical  structures;  and  the  extension  of  new  non-destructive  evaluation  technologies  to  permit  the 
development  of  analytical  maintenance  procedures.  Today's  robots  lack  vision,  touch,  and  end  point  sensing.  The 
development  of  these  and  other  technologies  will  have  a  significant  impact  on  intelligent  task  automation  for  the 
fabrication  of  defense  systems. 

RELATED  ACTIVITIES:  Programs  to  develop  high  performance  ceramic  materials  for  gas  turbine  engine  components  are 
being  conducted  by  all  services.  National  Aeronautics  and  Space  Administration,  and  the  Department  of  Energy;  plans 
and  programs  are  reviewed  by  an  interagency  ceramics  coordinating  committee.  The  Air  Force  is  providing  a  share  of 
the  funding  for  the  Radial  Wafer  Blade  Program.  Materials  development  related  to  improved  armor  and  penetrators  is 
coordinated  with  other  service  and  agency  efforts.  Generally,  the  Services  are  sponsoring  different  aspects 
related  to  unique  manufacturing  methods  than  those  pursued  by  DARPA,  and  unnecessary  duplication  of  effort  is 
prevented  by  direct  coordination  with  the  Office  of  Under  Secretary  of  Defense  for  Research  and  Engineering 
(USDR&E)  and  the  Manufacturing  Technology  Advisory  Group  (MTAG).  There  are  programs  in  non-destructive  evaluation 
in  all  three  Services;  the  DARPA  program  is  coordinated  by  an  interagency  advisory  board.  The  intelligent  task 
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automation  program  is  related  to  and  complemented  by  efforts  by  the  Air  Force  Wright  Aeronautical  Laboratories  and 
the  National  Bureau  of  Standards. 

H.  WORK  PERFORMED  BY :  Approximately  85%  of  this  work  is  performed  by  industry,  10%  by  universities,  and  5%  in-house. 
The  top  industrial  performers  are:  Pratt  and  Whitney  Aircraft  Group,  West  Palm  Beach,  Florida;  General  Electric 
Company,  Valley  Forge,  Pennsylvania;  Teledyne  CAE,  Toledo,  Ohio;  and  Battelle  Pacific  Northwest  Laboratory, 
Richland,  Washington.  The  universities  are:  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts; 
Cornell  University,  Ithaca,  New  York;  University  of  Michigan,  Ann  Arbor,  Michigan;  and  Ames  Laboratory,  Iowa  State 
University,  Ames,  Iowa.  The  Naval  Research  Laboratory,  Washington,  D.C.  is  our  in-house  performer. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Fundamental  understanding  of  the  factors  influencing  the  performance  of 
metal  matrix  composite  penetrators  was  developed,  and  the  information  has  been  transferred  to  other  Services.  An 
important  demonstration  of  the  feasibility  of  radial  wafer  blade  technology  was  achieved  through  the  successful 
operation  of  two  first  stage  turbine  blades  in  an  engine  ground  test.  The  engine  was  run  under  simulated  tactical 
air  command  mission  cycles,  and  the  blades  experienced  no  problems  after  twenty-four  such  cycles.  A  heretofore 
unsuspected  problem  associated  with  the  destructive  effects  of  contact  stresses  between  static  ceramic  gas  turbine 
engine  components  was  encountered.  Significant  new  understanding  of  the  contact  stress  phenomenon  has  been 
achieved,  methods  to  overcome  the  problem  were  developed,  and  should  enhance  the  potential  for  success  in  virtually 
all  ocher  programs  to  develop  ceramic  gas  turbine  engine  components.  Plain  carbon  steels  containing  1.0%  and  2.3% 
carbon  have  been  modified  by  thermal-mechanical  working  to  be  superplastic  (readily  forgeable)  at  warm 
temperatures,  while  maintaining  strength  and  toughness  at  room  temperatures.  Methods  for  laminating  multiple 
layers  of  ultra-high  carbon  steel  with  intervening  layers  of  ductile  iron  were  developed.  Significant  promise  for 
military  applications  of  these  laminated  structures  have  been  identified.  A  major  advance  was  achieved  using  laser 
assisted  machining  to  shape  silicon  carbide  and  silicon  nitride  materials  which  previously  could  only  be  ground  or 
polished  to  obtain  a  finished  part.  The  capability  of  machining  metallic  parts  at  high  speed  with  greatly  improved 
surface  finish  with  laser  assistance  was  also  demonstrated.  New  tooling  for  high  speed  machining  has  increased 
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tool  life  six  fold.  Process  and  production  cost  models  for  Diffusion  Solidification  Processing  were  completed,  and 
experimental  castings  demonstrated  a  potential  of  this  processing  technique  for  automating  the  investment  casting 
of  complex  ferrous  parts  to  near-net  shape.  Significant  advances  in  quantitative  non-destructive  evaluation 
included:  demonstration  of  a  linear  correlation  between  acoustic  emission  events  and  fatigue  crack  growth  during 
in-flight  aircraft  testing;  feasibility  demonstration  of  a  phased-array  ultrasonic  imaging  system  based  on  digital 
electronic  technology;  experimental  validation  of  low-frequency  ultrasonic  inversion  methodology  for  extracting 
critical  material  flaw  parameters  of  structural  components;  and  the  development  of  an  ultrasonic  approach  to 
measure  microcracks  in  aluminum  alloys. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  In  FY  1982,  development  of  optimum  alloys  and  processing 
for  blades  and  vanes  is  continuing  under  the  Radial  Wafer  Blade  program.  Verification  of  coating  performance, 
cooling  designs  and  prototype  manufacturing  processes  is  being  undertaken.  Disks  made  of  carbon/carbon  material 
are  being  spin-tested  to  validate  their  suitability  for  cruise  missile  engines.  Efforts  are  underway  to  design  and 
fabricate  a  magnesium/graphite  metal  matrix  composite  satellite  antenna  structure  and  demonstrate  its  anticipated 
performance  advantages.  Theoretical  efforts  in  the  quantitative  non-destructive  evaluation  program  are  being  more 
sharply  focused  while  experimental  verification  of  the  theory  is  conducted  in  ongoing  efforts.  These  efforts 
include  the  coupling  of  quantitative  non-destructive  measurements  with  fracture  mechanics  to  predict  remaining  life 
in  critical  aircraft  engines  and  structures.  Adaptive  imaging  and  ultrasonic  inversion  techniques  for  flaw 
characterization  and  component  life  prediction  is  being  demonstrated  under  simulated  field  inspection  conditions  to 
validate  the  methodology  for  transfer  to  the  Services.  Development  of  a  "retirement-for-cause"  capability  for  F- 
100  engine  disks  is  being  expanded  to  include  detailed  analysis  of  the  non-destructive  inspection  requirements  and 
crack  growth  rates  in  candidate  disks. 

In  FY  1983,  a  program  will  continue  with  the  Air  Force,  to  develop  and  validate  inspection  and  analysis 
capabilities  for  retiring  F-100  engine  disks  for  cause  and  demonstrating  these  procedures  on  real  components. 

These  components  will  be  subjected  to  spin-pit  testing  to  validate  the  overall  methodology.  The  inflight  acoustic 
emission  program  will  complete  a  detailed  analysis  of  the  requirements  and  technical  capabilities  for  the  inflight 
demonstration  phase.  The  ultra-high  speed  machining  and  advanced  welding  programs  will  establish  limits  of  the 
technology  for  improving  manufacturing  productivity.  In  the  radial  wafer  blade  program,  blade  cooling  will  be 
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optimized,  materials  characterization  will  be  completed,  internal  and  external  coatings  will  be  developed,  and  the 
first  set  of  F-100  engine  hardware  will  be  completed  for  a  full  prototype  demonstration.  An  effort  to  apply  rapid 
solidification  rate  technology  to  the  fabrication  of  a  dual  alloy  radial  turbine  wheel  will  transfer  to  this 
program  with  the  objective  of  achieving  1200°C  uncooled  operating  temperature,  and  heretofore  unattained  thermal 
efficiency  in  small  gas  turbines  for  transportable  power  generator  sets  and  other  shaft  driven  defense  equipment. 
The  metal  matrix  composite  materials  program  will  complete  evaluation  of  antenna  rib  component  based  on  graphite- 
magnesium  composites,  and  complete  fabrication  of  the  high-gain  antenna  support  boom  for  the  NASA  Space  Telescope 
program.  The  laser-aided  machining  program  will  be  nearly  complete,  with  designs  for  the  first  generation 
processors,  computer  control,  and  phenomenological  models  complete,  and  a  facility  set  up  for  routine  feasibility 
evaluation.  In  FY  1983,  major  efforts  to  demonstrate  rapid  solidification  technology  benefits  in  gas  turbine 
engine  components  will  be  continued  (Radial  Wafer  Blade  and  Dual  Alloy  Radial  Turbine);  transfer  of  plasma  sprayed 
combustion  feasibility  demonstration  will  be  made  to  this  program;  the  entire  retirement-for-cause  methodology  will 
be  evaluated  by  performing  "retirement-for-cause"  during  spin-pit  testing;  and  generic  technologies  will  be 
researched  for  intelligent  task  automation. 

3.  Program  to  Completion:  Successful  materials  science  projects  related  to  materials  processing  research  (PE 
#61101E,  MS-1)  will  be  transferred  into  this  program  element  for  final  feasibility  demonstration  before  transfer  to 
the  Services.  In  the  unique  manufacturing  area,  efforts  will  continue  to  stress  major  cost  reductions  through 
high-speed,  in  line,  quality  and  process  control;  continuous  processing;  and  product  reproducibility  at  the  unit 
operation  scale.  Efforts  will  continue  to  improve  our  ability  to  utilize  advanced  materials  and  structures  safely 
and  economically  through  advance  non-destructive  evaluation  technologies  and  materials  failure  modeling.  The 
intelligent  task  automation  program  will  demonstrate  significantly  improved  technologies  and  integrate  these  into  a 
system  to  demonstrate  a  Service-related  fabrication  or  assembly  task. 

4.  Milestones:  The  milestones  reported  in  the  FY  1982  Descriptive  Summary  have  been  completed  or  are  expected  to 
be  completed  on  schedule  except  as  noted  below: 
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The  core  program  in  quantitative  non-destructive  evaluation  research,  the  F-100  Retirement  for  Cause  program,  the 
ultra-high-speed  machining  program  and  the  radial  wafer  blade  program  are  jointly  funded  with  the  Air  Force. 
Efforts  are  underway  to  establish  tri-Service  support  for  the  core  program  in  non-destructive  evaluation  research. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  feasibility  of  using  beam  process  sequences  and  direct  ion  implantation 
in  GaAs  for  fabricating  digital  and  microwave  integrated  circuits  (IC's),  and  techniques  for  maskless  fabrication 
of  IC's  using  focused  ion,  electron,  and  laser  beams  was  first  demonstrated  i  PE  #61101E,  MS-2,  This  effort  seeks 
to  demonstrate  utility  of  these  techniques  to  provide  high  performance,  submicron  feature  ICs  and  device  structures 
for  radar,  electronic  countermeasures,  and  related  DoD  systems.  Low  power,  radiation  hard  gallium  arsenide  digital 
IC  Technology  also  initially  demonstrated  in  PE  61101E,  Project  MS-2,  will  be  further  developed  in  this  project 
beginning  in  FY  •  '"S3  for  survivable  satellite  systems. 

G.  RELATED  ACTIVITIES:  Development  in  electronic  device  processing  methods  are  coupled  to  the  Services'  programs 

through  the  DARPA  agent  and  frequently  through  joint  funding  agreements,  to  assure  that  no  unnecessary  duplication 

of  research  with  the  Services  or  other  DoD  agencies  occurs. 

H.  WORK  PERFORMED  BY :  Approximately  59%  of  this  work  is  performed  by  industry,  40%  by  universities,  and  1%  in-house. 

The  top  industrial  performers  are:  Westinghouse  Electric  Company,  Baltimore,  MD.,  and  Pittsburgh,  PA;  Spire 

Corporation,  Burlington,  MA;  and  General  Electric  Company,  Oswego,  N.Y.  The  top  university  performers  are: 

Stanford  University,  Palo  Alto,  CA;  Cornell  University,  Ithaca,  N.Y.;  and  the  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass.  The  in-house  performer  is  the  Naval  Research  Laboratory,  Washington,  D.C. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Integrated  circuit  process  development  and  process  validation  test  patterns 
were  conceived  which  were  incorporated  into  the  Very  High  Speed  Integration  Circuit  (VHSIC)  program  initiated  by 
the  Services  in  FY  1980.  Feasibility  of  doing  microfabrication  at  dimensions  of  0.1  micrometer  with  focused  ion 
beams  was  demonstrated,  and  viability  of  new  laser  processed  silicon-on-insulator  IC  materials  systems  and  the 
first  3-dimensional  integrated  circuit  structures  were  verified  by  integrated  circuits  test  structure  fabrication 
and  measurement.  Monolithic  gallium  arsenide  microwave  amplifier  technology  achieving  one-watt  output  and 
operation  over  a  whole  octave  bandwidth  (5-10  GHz)  was  demonstrated. 
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2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Fabrication  processes  for  very-large-scale  integrated 
circuits  having  submicron  feature  sizes  using  laser,  electron,  and  ion  beam  processing  are  being  demonstrated  on 
appropriate  test  structures.  Emphasis  is  on  providing  data  on  beam  processing  procedures  to  determine  their 
utility  vis-a-vis  conventional  integrated  circuit  fabrication  methods  for  military  integrated  circuits  (digital  and 
microwave)  manufacturing.  These  efforts  will  demonstrate  syntheses,  integration,  and  verification  on  a 
microcircuit  scale,  in  a  complete  circuit  fabrication  sequence,  the  innovative  materials,  processing,  and  device 
concepts  which  have  emerged  from  PE  61101E,  project  MS-2  (Electronic  and  Optical  Devices  and  Materials). 

In  FY  1983,  fabrication  of  semiconductor  device  structures  having  minimum  feature  sizes  approaching  0.1  micrometer 
using  focused  ion  and  laser  beam  processing  will  be  done  to  identify  any  unforeseen  problems  in  use  of  beam 
processing  concepts  in  a  manufacturing  environment.  Development  of  a  monolithic  gallium  arsenide  microwave  power 
transmitter  will  be  completed  with  a  demonstrated  output  of  3-watts  in  the  8  to  12  GHz  band  with  18  dB  gain.  If 
suitable  manufacturing  processes  are  demonstrated  the  program  will  be  fully  transferred  to  the  Navy  in  the 
beginning  of  FY  1983.  Development  of  radiation  hard  GaAs  ICs  will  be  initiated. 

In  FY  1984  GaAs  radiation  hardened  IC  technology  will  be  expanded  and  will  focus  on  gate  array  technology  for  low 
cost  customized  IC's.  Beam  processing  development  will  continue  to  develop  submicron  feature  size  fabrication,  and 
expand  efforts  in  materials  systems  for  three-dimensional  device  structures. 

3.  Program  to  Completion:  In  the  electronic  device  processing  area,  beam  processing  demonstration  circuits  having 
submicron  feature  sizes,  and  carrying  new  architecture/design/test  concepts,  will  be  fabricated  for  test  in  a 
selected  system.  This  effort  is  continuing  due  to  the  exceptional  importance  of  information  and  signal  processing 
capability  to  defense  systems.  As  beam  processing  is  demonstrated  in  silicon  these  processing  concepts  will  be 
transferred  to  other  electronic  materials,  such  as  gallium  arsenide  and  indium  phosphide,  whose  basic  materials 
properties  offer  major  functional  improvements  to  electronic  circuits.  Due  to  the  importance  of  radiation  hard  ICs 
for  survivable  satellite  surveillance  and  conmiunicat ion  systems,  development  of  radiation  hard  GaAs  devices  will 
expand . 
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4.  Milestones :  The  milestones  reported  in  the  FY  1982  Descriptive  Summary  have  been  completed  or  are  expected  to 
be  completed  on  schedule,  except  as  noted  below: 


Last  Year's 
Reported  Plan 

Late  FY  1982 


Late  FY  1982 


Late  FY  1983 


Explanation  of  Changes  for  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

Late  FY  1982  Fabricate  and  test  focused  ion 

beam  procesjed  transistors  having 
features  less  than  ot  equal  to 
0.15  micrometers. 


Current 

Plan  Milestones 


Late  FY  1982  Demonstrate  a  monolithic  3-watt, 
8-12  gigahertz,  power  amplifier 
with  18  db  power  gain. 

Late  FY  1983  Demonstrate  IC  customization 

using  selective  submicron-sized 
deep  UV  laser  processing. 

Late  FY  1984  Determine  feasibility  of  low 

voltage,  high  resolution  mono- 
layer  resist  electron  beam 
lithography. 


New  Milestone. 


Mechanics  and  experiments  of  inter-university 
research  efforts  and  transfer  of  monolayer 
thin  film  preparation  and  processing  techni¬ 
ques  requires  additional  time. 


Late  FY  1984  Feasibility  of  fabricating.  New  Milestone. 

0.01  um  ( 100°A)  device 
features  using  focused  ion 
beams . 
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5.  Resources :  ($  in  Thousands) 

Project  Title 

Electonic  and  Optical  Device  Technology 


FY  1981 
Actual 

2,139 


FY  1982 
Estimate 

1,950 


FY  1983 
Estimate 


2,525 


FY  1984 
Estimate 

3,300 


The  microelectronic  beam  processing  efforts  are  funded  joincly  and/or  cooperatively  by  National  Science  Foundation 
Air  Force  Office  of  Scientific  Research  and  the  Naval  Air  Systems  Command. 
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RESOURCES :  ($  in  thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional  to 
Completion 

Estimated 

Costs 

TOTAL 

FOR  PROGRAM  ELEMENT 

$15,068 

$  16,800 

$  17,300 

$  22,500 

Continuing 

N  A 

*NM-1 

Detection  and  Discrimination 
Research 

9,068 

10,800 

8,700 

13,350 

Continuing 

N/A 

*NM-2 

Yield  Estimation 

6,000 

6,000 

8,600 

9,150 

Continuing 

N/A 

*  Note:  In  the  FY  1982  RDT&E  Descriptive  Summary,  these  two  subprograms  were  reported  separately.  They  are 

combined  in  this  year's  summary  for  management  purposes. 

BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  Nuclear  Monitoring  Program  conducts  research  and  development  to 
provide  new  technological  options  for  enhancing  U.S.  capability  to  monitor  nuclear  explosion  events.  The  program 
also  provides  technical  information  needed  for  developing  sound  national  policy  for  negotiations  on  treaties 
limiting  nuclear  testing  and  provides  technical  support  for  US  participation  in  treaty-related  international 
activities.  The  need  for  this  program  is  exemplified  by  the  unexpected  initiation  of  negotiations  for  an  explosion 
yield  threshold  treaty  in  1974,  requiring  the  development,  in  a  period  of  less  than  a  year,  of  special  monitoring 
provisions  for  the  Peaceful  Nuclear  Explosion  Treaty  (PNET).  The  unpredictable  course  of  negotiations  for  a 
comprehensive  test-ban  treaty  involving,  for  example,  definition  of  numbers  of  internal  monitoring  stations,  their 
characteristics,  and  on-site  inspection  procedures,  have  required  rapid  provision  of  sound  factual  information  for 
use  by  policymakers.  At  present,  special  technical  efforts  are  required  to  provide  policymakers  with  technical 
options  for  verification  of  an  explosion  yield  threshold  treaty.  The  Program  is  divided  into  three  broad  project 
areas:  one  which  develops  processing  methods  to  collect  and  manage  the  data  used  to  monitor  foreign  nuclear 
explosion  tests;  a  second  which  is  concerned  with  developing  new  techniques  for  analyzing  and  interpreting 
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the  data,  using  recent  advances  in  fundamental  understanding  of  nuclear  explosion  phenomena;  and  a  third  which  is 
concerned  with  development  of  non-seismic  methods  to  monitor  nuclear  explosions  in  deep  space,  in  the  atmosphere 
and  underground. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Previous  work  in  areas  related  to  nuclear  test  verification  has  been  conducted 
under  Program  Element  62701E,  Nuclear  Monitoring  Research  (FY  1980  and  prior  years);  and  Program  Element  61101E, 
Nuclear  Test  Verification  (Fiscal  Years  1979  and  1980).  The  research  under  these  elements  has  provided  significant 
advances  in  fundamental  understanding  of  geophysics  and  instrument  design.  These  results  have  significantly 
affected  the  operational  characteristics  of  deployed  monitoring  systems  and  the  analytical  procedures  used 
routinely  to  interpret  the  data  from  these  systems.  International  discussions  on  a  complete  ban  on  nuclear  weapons 
testing,  as  well  as  continued  concern  regarding  verification  of  compliance  with  the  150-kiloton  threshold 
agreement,  have  focused  attention  on  a  number  of  highly  technical  issues  involved  in  test  detection, 
identification,  and  accurate  yield  determination.  Resolution  of  these  issues  requires  additional  highly 
specialized  research. 

In  response  to  these  technology  requirements,  the  FY  1983  Nuclear  Monitoring  Program  will  continue  the  following 
programs:  in  a  cooperative  effort  with  the  National  Science  Foundation,  an  exploratory  borehole  ocean-bottom 
seismic  sensor  system  is  being  designed  and  installed  to  establish  the  fundamental  seismological  characteristics  of 
the  deep  ocean  crust  and  to  determine  the  engineering  feasibility  of  installing 

such  systems  for  verifying  future  test  ban  treaties;  to  support  initiatives  toward  international  cooperative 
measures  for  verifying  future  test  ban  treaties,  design  development  will  continue  for  an  advanced  international 
data  center  together  with  the  data  handling  and  processing  procedures  required  for  this  center;  fundamental 
seismological  and  geophysical  research  into  the  character  of  earthquake  and  explosion  sources  will  be  conducted 
with  particular  emphasis  on  high  frequency  seismological  studies  to  provide  a  sound  technical  basis  for  guiding 
negotiations  and  improving  the  capability  to  use  seismic  stations  which  may  be  installed  in  the  Soviet  Union  under 
provisions  of  a  future  comprehensive  or  reduced  threshold  test  ban  treaty;  application  of  new  monitoring  methods  to 
supplement  seismic  monitoring  of  the  underground  environment  and  to  enhance  capabilities  in  other  environments, 
will  be  investigated;  exploratory  development  of  advanced  non-statistical  methods  to  improve  the  accuracy  of  yield 
estimation  will  continue,  with  emphasis  on  refinement  of  seismic  measurements  and  their 
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interpretation:  potential  evasive  testing  techniques  will  be  investigated  and  effective  countermeasures  developed 
to  support  development  and  validation  of  fundamental  signal  generation  and  propagation  theory  for  underground 
explosions,  a  program  of  explosive  field  experiments  will  be  examined. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  In  FY  1982,  the  total  funds  for  the  Nuclear  Monitoring  Program  are 
estimated  to  be  $16,800,000  which  is  $1,200,000  greater  than  the  amount  reported  in  the  FY  1982  Descriptive 
Summary.  Emphasis  has  been  placed  on  accelerating  efforts  to  develop  a  prototype  ocean-based  seismic  monitoring 
system,  and  to  expand  development  of  new  sophisticated,  physically  sound,  methods  to  estimate  the  yield  of 
underground  nuclear  explosions. 
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OTHER  APPROPRIATION  FUNDS:  None 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #NM- 1/2  Title:  Nuclear  Monitoring 

Program  Element:  #62714E  Title:  Nuclear  Monitoring 

DoD  Mission  Area:  530  Budget  Activity:  I.  Technology  Base 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Verification  of  any  treaty  entirely  prohibiting  nuclear  explosion  tests  is 
limited  by  the  ability  to  distinguish  the  seismic  signals  from  nuclear  explosions  and  earthquakes.  For  large 
explosions  that  are  well  recorded  at  large  (2,000  km)  distances,  the  problem  is  essentially  solved.  However,  small 
explosions  are  only  detected  at  closer  ranges,  leading  to  the  requirement  for  in-country  monitoring  stations  in  the 
Soviet  Union.  In  order  to  make  best  use  of  these  stations,  as  well  as  existing  stations  near  the  borders  of  the 
USSR,  research  has  been  intensified  to  improve  the  capability  to  interpret  seismic  data  recorded  at  "regional" 
distances  (less  than  2,000  kilometers)  where  they  are  dominated  by  poorly  understood  high  frequency  signals. 
However,  these  signals,  if  properly  understood,  could  be  extremely  beneficial  since  they  have  the  potential  for 
revealing  more  information  about  the  source.  Also  important  for  data  from  all  distances  is  automation  of  many  of 
the  detection,  event  location  and  event  discrimination  tasks  that  are  now  done  manually 


Recent  advances  in  marine  technology  indicate  that  reliable  recovery  of  high  quality  seismic  data  from  emplacements 
beneath  the  ocean  floor  may  be  possible. 


A  demonstration  that  ocean-based  stations 

can  be  installed  in  the  deep  ocean  was  successfully  completed,  and  testing  of  components  of  a  complete  system  are 
underway. 

Technology  advances  in  seismic  instrumentation  allow  large  dynamic  range  recording  of  broad  bandwidth  signals.  To 
realize  the  significant  increase  in  the  information  that  can  potentially  be  extracted  from  these  signals,  it  is 
necessary  to  develop  new  automatic  data  analysis  algorithms  and  management  techniques,  since  increased  data  volume 
renders  existing  methods  obsolete.  New  processing  techniques  are  particularly  important  for  supporting  deployment 
of  special  monitoring  stations  for  treaty  verification  purposes,  especially  since  negotiations  for  future  nuclear 
test  ban  treaties  are  likely  to  provide  for  international  exchange  of  seismic  data.  Preliminary  studies  by  a  group 
of  experts  convened  under  the  U.N.  Conference  of  the  Committee  o..  Disarmament  have  recommended  establishment  of 
international  data  centers  for  this  purpose  in  Washington  and  Moscow  and  no  adequate  facility  currently  exists.  An 
advanced  seismic  data  center  is  being  developed  to  support  needed  research  in  signal  processing,  as  well  as  to 
serve  as  a  prototype  system  which  can  be  expanded  to  support  an  international  test  ban  treaty,  if  required. 
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An  important  part  of  the  program  continues  to  be  fundamental  studies  of  the  nature  of  earthquake  and  explosion 
sources  and  the  effects  of  earth  structure  on  seismic  wave  character.  The  objective  is  to  incorporate  fundamental 
advances  in  geophysics,  seismology,  and  data  processing  methods  to  significantly  improve  the  technological 
capability  to  verify  test  ban  treaties.  Recent  theoretical  advances,  together  with  the  completion  of  a  worldwide 
research  network  of  high  quality  digital  stations,  encourage  pursuit  of  fundamental  and  important  changes  in  the 
procedures  for  source  identification.  The  concept  is  to  use  the  physical  and  geometric  properties  of  sources, 
rather  than  statistical  measures  of  historical  data,  allowing  application  to  areas  for  which  prior  recordings  of 
earthquake  and  explosion  signals  are  lacking. 

A  major  focus  of  the  program  is  an  improvement  of  capabilities  to  monitor  compliance  with  the  (unratified) 

Threshold  Test  Band  Treaty  (TTBT),  which  limits  the  yields  of  U.S.  and  Soviet  test  to  150  Kt  and  below, 
the  current  yield  estimates  are  uncertain 

because  of  deficiencies  in  our  fundamental  understanding  of  the  physical  processes  involved  in  the  generation  of 
seismic  waves  and  their  propagation  to  distant  (thousands  of  kilometers)  seismometers.  The  Peaceful  Nuclear 
Explosion  Treaty  (PNET)  is  even  more  difficult  to  monitor  than  the  TTBT,  since  it  permits  explosions  in  a  wide 
variety  of  geophysical  settings.  For  these  reasons  this  project  includes  theoretical  and  experimental  research  to 
better  understand  the  explosion  source  and  its  coupling  into  seismic  waves;  study  of  the  geophysical  setting  of 
U.S.  and  Soviet  test  sites;  and  development  of  theoretical  models  for  the  propagation  of  explosion  seismic  waves. 

With  increasing  proliferation  of  nuclear  capability,  the  U.S.  must  be  concerned  with  detecting  and  identifying 

nuclear  testing  in  all  environments,  requiring  research  to  identify  non-seismic  indicators  of  nuclear 
explosions.  Several  satellite-borne  sensors  are  under  active  development  or  in  a  conceptual  study  phase.  These 
include  development  of  a  high  resolution  gamma-ray  spectrometer. 

Other  non-seismic  techniques  are  also  being  studied  to  determine  their  capability  to  complement  and  enhance  current 
techniques  to  detect,  locate,  and  identify  underground  or  atmospheric  nuclear  explosions. 

RELATED  ACTIVITIES:  Complementary  research  to  improve  capabilities  to  verify  nuclear  test  ban  treaties  is  being 
carried  out  by  the  National  Laboratories  of  the  Department  of  Energy  and  by  the  Air  Force  Technical 
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Applications  Center.  These  complementary  efforts  are  coordinated  through  existing  interagency  agreements  and 
periodic  working  level  coordination  meetings.  In  the  development  of  the  Marine  Seismic  System,  arrangements  have 
been  made  with  the  National  Science  Foundation  for  jointly  supporting  the  deep  sea  drilling  operations  using  the 
ship  GLOMAR  CHALLENGER. 

H.  WORK  PERFORMED  BY:  Twelve  percent  of  the  work  under  this  task  is  performed  by  universities,  seventy-five  percent 
by  industrial  contractors,  nine  percent  by  in-house  laboratories,  and  four  percent  by  federal  contract  research 
centers.  University  contractors  include:  St.  Louis  University,  St.  Louis,  Missouri;  University  of  Nevada,  Reno; 
Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts;  University  of  California,  San  Diego,  California; 
University  of  California,  Berkeley,  California;  Columbia  University,  New  York,  New  York;  California  Institute  of 
Technology,  Pasadena,  California;  Pennsylvania  State  University,  State  College,  Pennsylvania;  University  of 
Southern  California,  Los  Angeles,  California;  Southern  Methodist  University,  Dallas,  Texas;  and  University  of 
Colorado,  Boulder,  Colorado.  Industrial  contractors  include  Teledyne  Geotech,  Garland,  Texas  and  Alexandria, 
Virginia;  Sierra  Geophysics,  Seattle,  Washington;  ENSCO,  Inc.,  Springfield,  Virginia  and  Indian  Harbour  Beach, 
Florida;  Gould,  Inc.,  Glen  Burnie,  Maryland;  Systems,  Science  and  Software,  La  Jolla,  California;  Global  Marine 
Development,  Inc.,  Newport  Beach,  California;  Pacific  Sierra  Research,  Santa  Monica,  California;  Woodward-Clyde 
Associates,  Pasadena,  California",  Lockheed  Missiles  and  Space  Company,  Palo  Alto,  California;  SRI  International, 
Menlo  Park,  California;  Physics  Applications,  Inc.,  Fremont,  California;  and  Mission  Research  Corp. ,  Santa  Barbara, 
California.  Participating  in-house  Government  laboratories  include  the  Naval  Ocean  Research  and  Development 
Activity,  Bay  Saint  Louis,  Mississippi;  the  National  Oceanic  and  Atmospheric  Administration,  Boulder,  Colorado;  and 
the  US  Geological  Survey,  Denver,  Colorado.  The  Federal  Contract  Research  Center  is  MIT  Lincoln  Laboratory, 
Lexington,  Massachusetts. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  This  program  was  initiated  under  Program  Elements  #6U01E  and  #6270IE.  The 
mtin  thrust  in  FY  1979  was  to  assess  the  technology  and  identify  those  areas  expected  to  provide  the  greatest 
payoff  in  future  R&D  efforts.  Promising  areas  were  selected  at  the  end  of  FY  1981  to  be  continued  under  Program 
Element  #62714E,  and  these  are  described  below. 

284 


t 


l 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #NM- 1/2  Title:  Nuclear  Monitoring 

Program  Element:  #62714E  Title:  Nuclear  Monitoring 

DoD  Mission  Area:  530  Budget  Activity:  1.  Technology  Base 


In  developing  techniques  for  regional  (less  than  2,000  km)  monitoring  of  the  USSR,  the  emphasis  was  on 
observational  and  theoretical  modeling  studies  of  crust  and  upper-mantle  St..:ture,  and  on  attenuation  and 
propagation  effects  at  regional  distances.  Also,  development  of  deterministic  seismic  discrimination  methodology 
continued  with  the  improvement  of  models  for  earthquake  and  underground  explosion  sources.  A  major  development  was 
completion  of  a  comprehensive  experiment  to  test  various  discrimination  techniques  as  applied  to  USSR  events.  This 
experiment  focussed  attention  on  those  areas  where  additional  research  efforts  were  needed  to  overcome  source 
identification  deficiencies. 

New  signal  processing  techniques  involving  automated  signal  recognition  and  characterization  procedures  were 
developed  and  demonstrated  to  have  potential  to  replace  the  need  for  human  visual  analysis.  The  design  of  a  data 
processing  facility  to  test  these  concepts  was  completed,  and  a  prototype  system  was  used  to  support  U.S. 
experiments  in  international  data  exchange  anticipated  under  future  test,  ban  treaties. 

Those  aspects  of  the  ocean-bottom  environment  which  could  influence  deployment  and  operetion  of  ocean-bottom 
seismic  sensors  for  monitoring  the  seisraically  active  ocean  margin  regions  of  the  world  were  characterized  and 
preliminary  at-sea  site  surveys  were  undertaken  The  concept  was  tested  in  an  experiment  in 

the  mid-Atlantic  in  which  a  seismometer  was  successfully  installed  and  recovered  from  a  borehole  600  meters  beneath 
the  sea  floor  in  4,500  meters  of  water  using  the  drill  ship  GL0MAR  CHALLENGER.  The  design  of  the  ocean-based 
sensor  system  was  completed  and  preparations  were  made  for  the  installation  of  a  prototype  station 
in  August  1982. 

Substantial  progress  was  made  in  understanding  the  source  and  path  characteristics  that  control  the  seismic  signals 
used  for  estimating  the  yield  of  underground  explosions.  A  number  of  studies  of  the  geophysical  setting  of  French, 
Soviet,  and  U.S.  test  sites  were  completed  to  provide  a  basis  for  focusing  theoretical  studies  on  a  realistic  range 
of  source  conditions.  Theoretical  models  of  underground  explosion  sources  and  seismic  wave  propagation  were 
developed  to  predict  the  character  of  seismic  signals  as  a  function  of  depth  of  burial,  near  source  rock  type,  and 
geologic  structure.  Model  studies  and  laboratory  tests  were  also  conducted  to  identify  effects  which  could 
influence  yield  estimates.  To  increase  understanding  of  the  effects  of  earth  structure,  the  program  included  deep 
seismic  reflection  profiling  at  the  Nevada  Test  Site  (NTS)  and  operation  of  digital  seismic 
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stations  at  sites  of  U.S.  explosions. 


To  help  in  development  and  validation  of 

source  and  propagation  modeiS,  a  program  of  close-in  seismic  source  measurements  was  initiated  at  the  NTS  and 
small-scale  laboratory  and  field  testing  was  initiated.  It  was  recognized  that  an  experimental  program  including 
nuclear  and  large  chemical  explosions  was  needed  for  full  validation  of  theoretical  models  and  techniques,  so 
preliminary  planning  for  a  dedicated  experimental  program  was  undertaken. 


To  counter  potential  efforts  to  evade  detection  of  testing  techniques  designed  for  data  from  high  quality  digital 
networks  were  evaluated  against  simulations  of  explosion  signals  hidden  in  earthquake  signals.  Fundamental  studies 
of  the  effects  of  cavities  on  explosion  generation  of  signals  were  begun.  Developmental  efforts  to  support  options 
for  new  non-seismic  monitoring  included  studies  of  electromagnetic,  ionospheric,  and  other  types  of  signals 
potentially  generated  by  nuclear  explosions.  Evaluation  of  new  developments  in  satellite-borne  detectors  was  also 
undertaken. 


2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  The  FY  1982  program  includes  work  to  improve  seismic 
instrumentation,  data  processing  techniques,  explosion/earthquake  discrimination,  and  explosion  yield 
determination.  The  instrumentation  work  includes  completion  of  the  development  and  field  evaluation  of  a  sensitive 
high  frequency  borehole  seismometer.  The  design  of  a  system  combining  strain  and  inertial  measurements  is  also 
being  completed.  Design  and  fabrication  of  an  experimet. tal  ocean  bottom  sensor  system  is  underway  and  the  full 
system  is  to  be  installed  and  tested  in  cooperation  with  the  National  Science  Foundation 

The  emphasis  of  the  data  processing  work  is  on  automating  as  many  as  possible  of  the  detection,  location 
and  event  identification  tasks  now  done  manually,  as  well  as  on  techniques  to  manage  the  large  volume  of  digital 
data  now  available  for  accomplishing  these  tasks.  A  new  Seismic  Data  Center  is  being  established  in  the  Washington 
area  to  focus  those  efforts,  as  well  as  to  be  available  to  meet  any  U.S,  obligations  undertaken  as  part  of  future 
test  ban  agreements. 

The  emphasis  of  the  seismic  discrimination  or  event  identification  research  is  on  the  incorporation  of  regional 
data  into  the  algorithms  and  on  integrating  these  algorithms  with  modern  data  processing  technology.  Temporary 
arrays  optimized  to  enhance  high  frequency  signals  are  being  deployed  in  Norway,  and  other  data  are  being  collected 
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to  guide  the  design  of  arrays  to  detect  regional  (less  than  2,000  km)  signals.  Such  arrays  and  the  strain  - 
inertial  system  provide  additional  options  for  possible  deployment  under  future  test  ban  agreements.  Another 
important  part  of  the  program  is  development  of  tecnniques  to  counter  potential  treaty  evasion  schemes.  A  computer 
data  analysis  system  to  detect  an  explosion  hidden  in  the  signals  from  an  earthquake  is  to  be  completed 


The  emphasis  of  the  FY  1982  yield  estimation  work  is  on  a  focusing  of  results  developed  in  previous  years  to 
complete  the  development  and  prooftesting  of  those  concepts  that  appear  to  offer  opportunities  for  significant 
improvement.  A  comprehensive  review  of  the  technical  issues  associated  with  yield  estimation  was  completed  in  FY 
1981  and  serves  as  a  guide  for  the  FY  1982  -  1984  program.  Major  deficiencies  remain  in  our  understanding  of 
source  coupling  to  seismic  waves,  attenuation,  generation  of  surface  waves,  and  in  our  techniques  for  recognizing 
and  compensating  for  such  effects.  The  FY  1982  program  includes  efforts  to  address  each  of  these  deficiencies.  In 
particular,  a  large  digital  data  base  of  explosion  recordings  is  being  collected  for  thoroughly  evaluating 
previously  developed  yield  estimation  techniques  and  to  provide  a  base  on  which  new  approaches  to  this  problem  can 
be  developed.  This  evaluation  is  beginning  in  FY  1982.  Source  coupling  issues  are  being  addressed  with 
calculations,  small-scale  laboratory  experiments  and  small-scale  chemical  explosions  in  a  Texas  salt  dome.  Efforts 
to  develop  techniques  to  remotely  estimate  seismic  wave  attenution  beneath  foreign  sites  are  continuing,  along  with 
efforts  to  collect  relevant  data. 


Development  of  non-seisraic  detection  and  identification  techniques  is  included  in  the  FY  1982  program.  Several 
satellite-based  techniques  ,re  in  the  proof-of-concept  stage.  These  include 

a  high-resolution  gamma  ray  spectrometer 

analysis  techniques  to  measure  small  surface  effects.  Also  under  study  is  a  neutrino 


detector 


Many  of  the  efforts  begun  in  FY  1982  and  previous  years  will  be  completed  in  FY  1983.  The  evaluation  of  the  high 
frequency  borehole  seismometer  and  the  strain-inertial  seismometer  is  to  be  completed,  so  these  instruments  will  oe 
ready  The  data  from  the  FY  1982  test  of  the  ocean  bottom  seismometer  system 

will  be  available  for  analysis,  and  further  tests  are  scheduled  for  FY  1983. 
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The  improved  capability  to  detect,  locate  and  identify  nuclear  explosions  will  be  prooftested  on  an  integrated 
system  which  automates  aost  of  these  functions.  Soae  deficiencies  in  the  algorithms  are  expected,  so  soate  further 
development  effort  is  anticipated  in  FY  1983.  The  prototype  Seismic  Data  Center  is  to  be  operational  and  the 
program  includes  an  integration  of  new  data  analysis  algorithms  with  the  versatile  data  handling  capabilities  of 
that  center.  The  high  frequency  array  design  study  will  be  completed,  providing  information  to  plan  further 
evaluation  studies  if  warranted.  Also,  work  will  be  initiated  to  develop  procedures  to  counter  attempts  to  evade 
seismic  detection  in  remote  areas  of  the  world. 

The  comprehensive  evaluation  of  simple  data  correction  techniques  to  improve  yield  estimates  which  is  beginning  in 
FY  1982  is  to  be  completed  in  FY  1983,  This  should  clarify  the  contribution  of  research  to  conventional  yield 
estiaMtion  methods  and  set  the  stage  for  completing  the  development  and  evaluation  of  methods  which  greatly  expand 
the  amount  of  information  derived  from  the  waveform,  thus  representing  a  fundamental  change  in  yield  estisuition 
procedure.  Also,  there  will  be  a  continued  emphasis  on  improving  estimates  for  attenuation  and  source  coupling 
effects. 

The  small-scale  salt  dome  tests  will  be  completed.  If  the  results  are 
sufficiently  promising,  the  experimental  technique  will  be  used  in  another  material,  probably  granite.  The  of  data 
analysis  efforts  in  FY  1982  and  1983  are  expected  to  lead  to  new  insights  into  the  character  of  the  explosion 
surface  waves,  so  further  progress  can  be  made  in  understanding  the  physical  effects  that  occasionally  contaminate 
these  data. 

The  feasibility  evaluation  of  several  of  the  non-seismic  treaty  verification  methods  is  to  be  completed  in  FY  1983. 

For  the  other  techniques  the  FY  1983 

program  depends  on  the  results  of  the  feasibility  evaluation  in  FY  1982 .  The  next  step  for  those  techniques  deemed 
feasible  is  engineering  prototype  development,  or  further  evaluation  on  more  extensive  data  sets  for  those 
techniques  that  use  existing  instrumentation.  Additional  efforts  will  be  devoted  to  developing  other  non-seismic 
techniques  for  nuclear  monitoring. 
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1  In  FY  1984  most  of  the  projects  described  in  the  previous  paragraphs  will  be  completed,  or  nearly  so.  The 

instrumentation  focus  will  shift  toward  development  of  techniques  to  use  advances  in  microelectronics  to  process 
the  data  in  the  field,  rather  than  transmitting  it  to  a  central  data  collection  facility.  Evaluation  of  the  ocean 
I  based  seismic  system  will  continue  If  more 

*  systems  are  to  be  deployed,  it  will  be  necessary  to  develop  techniques  to  do  so  with  ships  other  than  the  GLOMAR 

f  CHALLANGER,  and  efforts  to  develop  such  techniques  will  be  initiated.  The  development  of  an  automated  detection, 

location  and  event  identification  system  is  to  be  completed  in  FY  1984,  with  the  system  installed  in  the  Seismic 
Data  Center  where  it  can  operate  on  the  digital  data  being  managed  at  that  center. 

The  analysis  of  results 

from  small-scale  chemical  explosion  experiments  will  be  completed  and  used  to  test  fundamental  theories  of  the 
explosion  source.  There  will  unquestionably  be  many  unresolved  fundamental  technical  questions  about  explosion 
seismic  waves,  especially  concerning  source  coupling,  attenuation  effects  and  surface  wave  generation.  The 
importance  of  these  unresolved  questions  for  practical  treaty  verification  capabilities  will  become  more  clear  with 
further  progress  in  the  current  program.  Finally,  increa  ^ng  emphasis  will  be  given  in  FY  1984  to  the  development 
of  methods,  both  seismic  and  non-seismic,  to  counter  complex  methods  to  evade  detection,  especially  in  remote  areas 
of  the  earth. 

3.  Program  to  Completion:  The  schedule  for  completion  of  this  program  is  strongly  dependent  on  international 
political  developments.  Possible  changes  to  tne  Threshold  Test  Ban  Treaty  (ratification  or  revision)  introduce  new 
i  data  and  interpretation  problems  that  require  further  research  effort.  Additional  research  will  be  needed  to  guide 

policymakers  on  the  technical  options  to  improve  the  verification  of  this  treaty.  Increased  progress  toward  a 
Comprehensive  Test  Ban  Treaty  would  require  an  intensified  effort  to  improve  capabilities  to  interpret  data  from 
in-country  stations,  and  many  important  research  problems  cannot  be  fully  formulated  until  the  number  and  locations 
of  the  in-country  stations  are  negotiated. 

The  key  elements  of  the  program  beyond  FY  1984  will  include  experimental  validation  of  refined  yield  estimation 
procedures  using  new  data  from  chemical  and  nuclear  experiments.  Also,  it  is  anticipated  that  fundamental  results 
in  seismic  source  and  propagation  theory  will  be  applied  to  reduce  further  the  uncertainties  in  explosion  yield 
estimation,  as  well  as  to  improve  identification  methods.  Counters  to  more  complex  evasion  methods  will  be  under 


Title:  Nuclear  Monitoring 
Title:  Nuclear  Monitoring 
Budget  Activity:  1 .  Technology  Base 


289 


FY  1983  RDT&G  DESCRIPTIVE  SUMMARY 

Project:  #NM-l/2 
Program  Element:  #627 I4E 
DoD  Mission  Area:  530 


Title:  Nuclear  Monitoring 
Title:  Nuclear  Monitoring 
Budget  Activity:  1.  Technology  Base 


development  in  the  context  of  existing  treaty  developments.  The  Seismic  Data  Center  will  be  available  for  test  ban 
treaty  research  in  support  of  international  monitoring  activities.  Non-seismic  monitoring  techniques  will  be 
developed  and  transferred  to  the  services  for  nuclear  test  monitoring,  especially  in  remote  areas  of  the  globe. 

A  major  requirement  for  work  beyond  FY  1984  will  be  for  the  development  and  evaluation  of  comprehensive  signal 
detection  and  analysis  techniques  to  provide  options  for  future  test  ban  negotiations.  These  techniques  would 
combine  data  from  current  sensors  with  data  from  the  advanced  sensors  under  current  development  into  a  unified 
system  for  detection  and  identification  of  natural  and  nuclear  events.  New  instrumentation  requirements  will  be 
for  a  prototype  multi-sensor  monitoring  station  including  on-site  processing  for  recognizing  signals  and 
identifying  their  origin.  Additional  effort  will  also  be  placed  on  the  development  of  the  Marine  Seismic  System  to 
make  the  deployment  and  operation  flexible  for  possible  use  in  remote  ocean  areas. 

4.  Milestones: 


♦Last  Year' 8 
Reported  Plan 

Current 

Plan 

Milestones 

Explanation  of  Changes  from  Milestones 
Reported  in  FY  1982  Descriptive  Summaries 

late  FY  1982 

late  FY 

1982 

Develop  Advanced  Seismic  Sensors 

No  Change. 

late  FY  1982 

late  FY 

1982 

Develop  new  seismic  discrimina¬ 
tion  methods  incorporating  capa¬ 
bility  to  exploit  regional  data. 

Consolidation  of  three  milestones. 

late  FY  1982 

early  FY 

1983 

Initial  Prototype  of  Marine 
Seismic  System  Tests. 

D.-il?  "hip  schedule  slippage. 

— 

mid  FY  1983 

Establish  feasibility  of  satel- 

hew  ft i  tone. 

lite  spectrometers  for  nuclear 
explosion  and  materials  identi¬ 
fication. 
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♦Last  Year's 
Reported  Plan 

late  FY  1983 


late  FY  1983 


late  FY  1982 

late  FY  1984 


mid  FY  1985 


Current 

Milestones 

Explanation  of 

Changes  from  Milestones 

Plan 

Reported  in  FY 

1982  Descriptive  Summer 

late  FY  1983 

Complete  development  of  Regional 
Discrimination  and  Identification 
Techniques. 

No  Change. 

late  FY  1983 

Develop  Seismic  Data  Center  to 
meet  test  ban  data  exchange 
obligations. 

No  Change. 

late  FY  1983 

Complete  feasibility  tests  on 
Neutrino  Detector. 

New  Milestone. 

early  FY  1984 

Complete  development  of  automated 
event  detection,  location,  iden¬ 
tification  system. 

New  Milestone. 

late  FY  1984 

Complete  development  of  improved 
yield  estimation  procedures. 

Scope  Expanded. 

late  FY  1984 

Complete  Evaluation  of  small- 
scale  chemical  explosion  ex¬ 
perimental  results  as  a  test  of 
fundamental  explosions  source 
theory. 

Consolidation  of  two  milestones. 

mid  FY  1985 

Complete  development  of  counter¬ 
evasion  methods  for  complex 
evasion  techniques. 

No  Change. 
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Project:  #NM- 1/2 
Program  Element:  #627 14E 
DoD  Mission  Area:  530 


Title:  Nuclear  Monitoring 
Title:  Nuclear  Monitoring 
Budget  Activity:  1 ■  Technology  B< 


5.  Resources:  ($  in  thousands) 


Project  Title 
Nuclear  Monitoring 


FY  1981 
Actual 

$15,068 


FY  1982 
Estimate 

$  16,800 


FY  1983 
Estimate 

$  17,300 


FY  1984 
Estimate 

$  22,500 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #65898E 
DoD  Mission  Area:  530 


A.  RESOURCES:  ($  in  Thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Costs 

TOTAL 

FOR  PROGRAM  ELEMENT 

7,077 

7,776 

8,100 

8,200 

Continuing 

N/A 

MH-1 

Program  Management  Support 

7,077 

7,776 

8,100 

8,200 

Continuing 

N/A 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  NEED:  This  program  element  provides  funds  for  payment  of  salaries  to 
civilian  employees  and  for  administrative  support  costs  of  the  Defense  Advanced  Research  Projects  Agency.  This 
funding  provides  for  the  personnel  compensation  and  benefits  for  civilians  assigned  to  DARPA  as  well  as  costs  for 
rent,  travel,  supplies  and  equiprent,  conssunications,  printing  and  reproduction. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Resources  required  for  management  and  administration  of  the  Defense  Advanced 
Research  Projects  Agency.  The  higher  funding  in  FY  1983  reflects  increased  personnel  costs  and  increased  costs  of 
providing  supplies,  equipment,  conunications,  travel,  and  rent  for  the  Agency. 

D.  COMPARISON  WITH  "Y  1982  DESCRIPTIVE  SUMMARY:  The  FY  1982  funding  request  is  the  same  as  in  last  year's  FY  82 
Descriptive  Suamary.  The  FY  1983  funding  increase  ($24  Thousand)  reflects  increased  personnel  costs  attributable  to 
the  October  1981  payraise. 

E.  OTHER  APPROPRIATION  FUNDS:  None. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  #MH-1  Title:  Program  Management  Support 

Program  Element:  #65898E  Title:  Management  Headquarters  (R&D) 

DoD  Mission  Area:  530  Budget  Activity:  6.  Defensewide  Mission  Support 

F.  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  program  element  provides  funds  for  normal  management  and  support 
functions  of  the  Defense  Advanced  Research  Projects  Agency.  The  funding  includes  civilian  personnel  compensation 
and  benefits,  and  costs  for  rent,  supplies,  equipment,  communications,  printing  and  reproduction. 

G.  RELATED  ACTIVITIES:  Not  applicable. 

H.  WORK  PERFORMED  BY:  Civilian  and  military  personnel  assigned  to  the  Defense  Advanced  Research  Projects  Agency. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  In  March,  1972,  the  Defense  Advanced  Research  Projects  Agency  was 
established  as  a  separate  agency  of  the  Department  of  Defense.  Prior  to  that  date,  DARPA's  personnel  and  support 
costs  were  largely  included  in  the  "Operations  and  Maintenance,  Defense  Agencies"  appropriation.  Since  FY  1972, 
all  of  DARPA's  personnel  and  administrative  support  costs  have  been  funded  within  this  program  element. 

2.  FY  1982  Program  and  FY  1983/FY  1984  Planned  Programs:  Funding  under  this  program  element  in  FY  1982  supports 
management  and  administration  for  the  RDT&E  program  assigned  to  DARPA.  The  majority  of  the  funds  are  required  for 
the  pay  of  personnel  who  operate  the  Agency.  FY  1983  and  FY  1984  funding  provides  for  the  continuation  of  the 
management  and  administrative  support  costs  for  DARPA.  The  program  provides  for  the  increased  costs  of  providing 
supplies,  equipment,  cotmnunications,  travel,  and  building  rent  for  the  Agency  and  includes  funding  for  the  October 
1981  payraise. 

3.  Program  to  Completion:  Continuing. 

4.  Milestones :  Not  applicable. 

5.  Resources:  ($  in  Thousands) 
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Project:  #MH-1 
Program  Element:  #65898E 
DoD  Mission  Area:  530 


Title:  Program  Management  Support 
Title:  Management  Headquarters  (R&D) 

Budget  Activity:  6.  Defensewide  Mission  Support 


Proiect  Title 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


Research,  Development,  Taat,  ar>d  Evaluation,  Defense  Agencies 


21  JAN  82 


Program  and  F  i  nanc  1  ng  (in  thousands  of  dollars) 


Identific  .Ion  code 


97-0400-0- 1 -051 


Budget  plan  (amounts  for 
RDT8E  actions  programed) 


0b l 1  gat  I ons 


1981  actual  1982  est 


1981  actual  1982  est 


Pr ogran  by  activities: 
D i rect : 


3.  Strategic  programs  38,224 

4.  Tactical  programs  . 

5.  Intelligence  and  communications  14,379 


10.0001  Total  52,603 

F l nanc l ng : 

Unobligated  balance  available,  start  of  year: 

21.4001  For  completion  of  pr 1  or  year  budget  plans 

21.4002  Reprograming  from  or  to  prior  year  budget  plan  -56 

24,4001  Unobligated  balance  available,  end  of  year  . 

25.0001  Unobligated  balance  lapsing  99 


40.0001  Budget  authority  ( appropr 1  at  1  on )  52,903 


84,341  86,100  40,678  77,660  85,700 

2,719  700  2,469  900 

18,200  20,925  13,971  17,341  20,8*8 


105,260  107,725  54,649  97,470  107,448 


-6,076  -3,974  -11,764 

3, 974  1  1 , 764  ’  <  04 1 

56  . 


105,260  107,725  52,603  105,260  107,725 


Object  Classification  (in  thousands  of  dollars) 

Identification  code  97-0400-0-1-051 

Other  services: 

125.003  Contracts 

999.901  Total  obligations 


1981  actual  1982  est 


54,649  97,470 

III0S3XXIS  IISXIIIIII 

54,649  97,470 


1 983  eat . 

107,449 

107,449 


DEFENSE  COMMUNICATIONS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
SUMMARY  BY  BUDGET  ACTIVITY 

(i  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimat< 

l. 

Technology  base 

- 

- 

- 

- 

2. 

Advanced  technology  development 

- 

- 

- 

- 

3. 

Strategic  programs 

38,224 

84,341 

86,100 

70,245 

4. 

Tactical  programs 

- 

2,719 

700 

746 

5. 

Intelligence  and  communication 

14,379 

18,200 

20,925 

22,096 

6. 

Defense-wide  mission  support 

- 

- 

- 

- 

Total  RDT&E  -  Direct 

52,603 

105,260 

107,725 

93,087 

Reimbursements 

- 

- 

- 

- 

Total  Program 

52,603 

105,260 

107,725 

93,087 

>v,;.  ,  .  ;  '*$1  ’ 

K.v  T ■*"  *  ■  *  '■  ’■  •'  - 
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DEFENSE  COMMUNICATIONS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
SUMMARY  BY  PROGRAM  CATEGORY 

(1  In  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

6.1 

Research 

- 

- 

- 

- 

6.2 

Exploratory  Development 

- 

- 

- 

- 

6.1 

Advanced  Development 

789 

1,166 

1,262 

1,400 

6.4 

Engineering  Development 

- 

- 

- 

- 

6.6 

Management  and  Support 

- 

- 

- 

- 

Total  Research  and  Development  (Program  6) 

789 

1,166 

1,262 

1,400 

Total  Operational  Systems  Program 

51,814 

104,094 

106.463 

91,  '.87 

Total  RDT&E  -  Direct 

52,603 

105,260 

107,725 

93,087 

Reimbursements 

- 

- 

- 

- 

Total  Program 

52,603 

105,260 

107,725 

93,087 

►i 


Research,  Developnant,  Tsst ,  and  Evaluation,  Dafansa  Agencies 
Program  and  F  l  nanc  1  ng  (in  thousands  of  dollars) 


DCA  21  JAN  82 

1982  Fiscal  year  program 
Ob l 1  gat  1 ons 


Idenx If icatlon  code 


97-0400*0- t -051 


Budget  plan  Comounts  *or 
RDTdE  actions  programed) 


1981  actual  1982  est 


1981  actual 


Program  by  activities 
D  1  rect  : 

3.  Strategic  programs 
4  Tactical  programs 
5.  Intelligence  and  communications 


F  1  none i ng 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 


84,341 
2,  719 
18, 200 


74 , 684 
2,469 
16, 343 


11,764 

11,764 


40. 0001 


Budget  authority  ( appropr iat 1  on ) 


1 07, 725 


1 07, 725 


X 


i\ 


r 


j 

i 


DEFENSE  COMMUNICATIONS  AGENCY 
PERFORMER  DISTRIBUTION 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 

(I  In  thousands) 


Appropriation:  Research,  Development,  Test  and  Evaluation,  Defense  Agencies 


_ Total  Obligation  Authority _ 

1981  1982  1983  1984 


I 

f 


1.  For  operation  of  installations  of  the  reporting  DoD  Component  Government 

operated . 

2.  For  operation  of  installations  of  the  reporting  DoD  Component  Contractor 

operated . 


3.  For  contracts  directly  in  support  of  work  actually  performed  at  installations  of 
the  reporting  DoD  Component  . 


4. 

For 

work  assigned  to  other  Department  of 

Defense  Agencies  . 

.  .  .  12,098 

42,393 

39,958 

29, 28' 

5. 

For 

work  assigned  to  activities  of  other 

Government  agencies . 

...  70 

- 

- 

6. 

For 

work  performed  by  industrial  contractors  ("profit”  organizations)  .  .  . 

.  .  .  29,176 

48,753 

51,977 

44, 60: 

7. 

For 

3  • 

b. 

work  performed  by  educational  institutions 

Designated  Federal  Contract  Research  Centers.  ...  . 

Other  Institutions . . . 

«  •  • 

...  25 

95 

. 

8. 

For 

a. 

work  performed  by  other  "non-profit" 
Designated  Federal  Contract  Research 

organizations 

Centers . 

.  .  .  11,234 

14,019 

15,790 

19,201 

9. 

b.  Other  Institutions . .  .  .  . 

Total  RDT&E  appropriation  . 

.  .  .  52,603 

105,260 

107,725 

93,08: 

I 


DEFENSE  COMMUNICATIONS  AGENCY 
FEDERAL  CONTRACT  RESEARCH  CENTERS 


The  summary  of  Federal  Contract  Research  Centers  (FCRCs)  reflects  a  consolidation  of  funding  requirements  for  the  MITRE 
Corporation  and  the  Institute  of  Defense  Analysis  (IDA).  These  organizations  assist  the  Defense  Communications  Agency  (DCA)  in 
the  planning,  development  and  execution  of  DCA  programs.  The  MITRE  Corporation  Is  relied  upon  extensively  by  DCA  because  of  its 
unique  expertise  related  to  the  planning,  development,  and  execution  of  DCA  programs,  particularly  in  the  vital  Command  and 
Control  Communications  area.  MITRE's  long  lnvolvment  In  these  areas  coupled  with  its  eminently  qualified  staff  results  In  an 
unparalleled  quality  of  support.  An  Important  factor  Is  MITRE's  capabillity  to  provide  ln-depth  fast  responses.  Another 
favorable  factor  contributing  to  objectivity  is  MITRE's  freedom  from  bias  due  to  absence  of  predilection  for  design,  hardware  or 
approach.  The  program  Increase  from  *15,723,000  in  FY  82  to  *18,860,000  In  FY  83  is  primarily  for  the  high  priority  WWMCCS 
System  Engineer  Program,  the  Defense  Communications  System  (DCS)  Satellite  System,  WWMCCS  Strategic  Connectivity,  Command 
Information  System  (CIS),  Joint  Reporting  Structure  Modernization,  survlvablllty/endurablllty  enhancements  and  escalation  costs. 

IDA's  excellent  working  knowledge  of  military  communications  systems,  organizations,  and  operating  procedures,  coupled  with  an 
effective  working  relationship  with  the  Department  of  Defense,  has  resulted  In  excellent  analysis  support  to  DCA.  The  thrust  of 
the  work  planned  for  IDA  In  FYs  82-83  will  be  directed  toward  the  development  of  a  survlvable  system  architecture  for  the  WWMCCS 
and  the  definition  of  potential  Improvement  for  both  Strategic  and  Theater/Tactical  Command,  Control  and  Communications. 

The  following  summary  Identifies  the  estimated  value  of  work  to  be  performed  by  FCRCs  In  FY  83-84. 


FEDERAL  CONTRACT  RESEARCH  CENTERS 
DEFENSE  COMMUNICATIONS  AGENCY 
SUMMARY  BY  APPROPRIATION/PROGRAM  ELEMENT 
($  In  Thousands) 


MITRE  Corporation 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

RDT&E 

32016K 

National  Military  Command  System-wide  Support 

2,751 

1,971 

2,095 

2,834 

32017K 

WWMCCS  ADP-JTSA 

275 

1,400 

1,695 

1,400 

32019K 

WWMCCS  System  Engineering 

5,517 

5,083 

6,070 

7,973 

33126K 

Long-Haul  Communications  DCS 

1,098 

1,300 

660 

720 

33131K 

Minimum  Essential  Emergency  Communications  Network 

1,373 

3,100 

4,070 

4,973 

33I52K 

WWMCCS  Information  System 

- 

540 

- 

- 

TOTAL  RDT&E 

11,014 

13,394 

14,590 

17,900 

O&M 

32016K 

National  Military  Command  System-wide  Support 

1,549 

1,429 

1,490 

1,666 

32019K 

WWMCCS  System  Engineering 

- 

- 

600 

700 

33I26K 

Long-Haul  Communications  DCS 

- 

300 

1,080 

1,200 

33127K 

Support  to  NCS 

- 

600 

990 

1,200 

33131K 

Minimum  Essential  Emergency  Communications  Network 

- 

- 

110 

134 

TOTAL  O&M 

1,549 

2,329 

4,270 

4,900 

Total  MITRE  CORPORATION 

12,563 

15,723 

18,860 

22,800 

INSTITUTE  FOR  DEFENSE  ANALYSIS 


RDT&E 


32019K  WWMCCS  System  Engineering 

220 

625 

1,200 

1,300 

TOTAL  PROGRAM  BY  APPROPRIATION 

RDT&E 

11,234 

14,019 

15,790 

19,200 

O&M 

1.549 

2,329 

4.270 

4.900 

TOTAL  FCRC,  DEFENSE  COMMUNICATIONS  AGENCY 

12,783 

16,348 

20,060 

24,100 

DEFENSE  COMMUNICATIONS  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
DETAILS  BY  BUDGET  ACTIVITY 
(J  in  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Summary 

Budget  Activity  3.  Strategic  Programs 

Program  6.3  Advanced  Development 

63735K  Worldwide  Military  Command  &  Control  System  (WWMCCS) 

Actual 

Estimate 

Estimate 

Est imate 

Page  No 

Architecture 

789 

1,166 

1,262 

1,400 

306 

Subtotal  Program  6.3 

Operational  Systems  Program 

789 

1,166 

1,262 

1,400 

32016K  National  Military  Command  System-Wide  Support 

32017K  Worldwide  Military  Command  &  Control  System  (WWMCCS) 

5,284 

9,278 

7,906 

8,570 

307 

ADP-JTSA 

5,787 

14,261 

23,355 

19,955 

311 

32019K  WWMCCS  System  Engineer 

22,774 

49,269 

43,732 

29,327 

325 

33131K  Minimum  Essential  Emergency  Communications  Network 

3,590 

6,483 

9,845 

10,993 

335 

33152K  WWMCCS  Information  System 

- 

3,884 

- 

- 

341 

Subtotal  Operational  Systems  Program 

37,435 

83,175 

84,838 

68,845 

Total  Budget  Activity  3 

Budget  Activity  4.  Theater  and  Tactical  C3I 

Operational  Systems  Program 

38,224 

84,341 

86,100 

70,245 

71135K  CINC  Command  &  Control  Initiatives 

- 

2,719 

700 

746 

344 

Subtotal  Operational  Systems  Program 

- 

2,719 

700 

746 

Total  Budget  Activity  4 

- 

2,719 

700 

746 

Budget  Activity  5.  Intelligence  and  Communications 
Operational  Systems  Program 


33126K  Long-Haul  Communications  (DCS) 

14,379 

18,200 

18,935 

19,136 

347 

33127K  Support  of  NCS 

- 

- 

1,990 

2.960 

360 

Subtotal  Operational  Systems  Program 

14,379 

18,200 

20,925 

22,096 

Total  Budget  Activity  5 

14,379 

18,200 

20,925 

22,096 

TOTAL  RDTSE  PROGRAM 

52,603 

105,260 

107,725 

93,087 

FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element  #63735K _ 

DoD  Mission  Area:  Strategic  C2  -  #331 


Title:  WWMCCS  Architecture _ 

Budget  Activity:  #3  Strategic  Programs 


A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Es t imatea 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

789 

1,166 

1,262 

1,400 

Continuing 

Continuing 

3900 

WWMCCS  Architecture  Support 

789 

1,166 

1,262 

1,400 

Continuing 

Cont inuing 

B.  BRIuF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED  This  project  provides  funding  for  the  continuation  of  the  WWMCCS 
Architecture  Program  initiated  in  1974.  The  architecture  effort  as  set  torth  in  the  Deputy  Secretary  ot  Defense  Memorandum 
of  24  June  1976  directed  the:  (1)  continual  evaluation  of  the  current  and  developmental  capabilities  of  the  WWMCCS  to 
support  the  National  Command  Authorities  and  Unified  and  Specified  Commands  in  an  environment  of  evolving  policy,  torce 
structure,  threat  and  technology  (2)  identification  of  developing  insufficiencies  and  imbalances  in  WWMCCS  capabilities  ana 
those  of  the  supporting  system;  (3)  development  of  alternatives  for  architectural  improvements  and  related  major  issues  tor 
consideration  by  the  WWMCCS  Council;  and  (4)  development  of  architectural  revisions  as  directed  by  the  WWMCCS  Council.  This 
capability  is  essential  as  an  evaluation  procedure  and  provides  an  overall  architectural  frame  of  reference  which  serves  as  a 
basis  for  identifying  needs  which  can  be  translated  into  programs  by  the  system  engineering  process. 


C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  WWMCCS  architecture  project  is  required  to  provide  a  continuing  overview  ot  the 
characteristics  of  command  and  control  (C2)  systems  in  view  of  changes  in  the  environment,  threat,  force  structure, 
technology  and  U.S.  Defense  policy  and  to  recommend  conceptual  system  improvements/mod i f icat ions  in  response  to  those 
changes.  The  FY  1983  request  will  provide  an  assessment  of  current  C^  systems  capabilities  for  the  orderly  transition  to 
recommended  long  range  capabilities,  continue  the  development  of  a  long-term  end  to  end  strategic  connectivity  architecture 
for  improved  general  and  protracted  nuclear  war  capabilities,  and  allow  the  evaluation  of  strategic  defense  C^  in  the 
areas  of  space  defense,  tactical  warning/attack  assessment,  air  defense  and  anti-ballistic  missile  defense. 


D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  This  project  is  a  continuing  level  of  effort  for  the  architectural 
developments  and  revisions  necessary  to  ensure  the  systematic  and  orderly  evolution  of  command  and  control  systems. 


E.  OTHER  APPROPRIATION  FUNDS:  None 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
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A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 

Estimated 

Cost 

2621 

Systems 

881 

1706 

1628 

793 

Continuing 

N/A 

2623 

ANMCC  Engineering 

0 

345 

608 

514 

Continuing 

N/A 

2624 

NEACP  Engineering 

978 

1458 

1413 

1812 

Continuing 

N/A 

2625 

WWMCCS/NMCS  Exercise  and  Evaluation 

301 

154 

104 

454 

Continuing 

N/A 

2626 

NMCS  Communications  Subsystem  Eng. 

677 

657 

591 

711 

Continuing 

N/A 

2627 

NMCS  Warning  Subsystem  Engineering 

429 

1184 

1481 

1601 

Continuing 

N/A 

2628 

NMCS  DC&P  Subsystem  Engineering 

587 

746 

2081 

2685 

Continuing 

N/A 

2629 

User  Automated  Message  Handling  Sys. 

1138 

3028 

0 

0 

2630 

Strategic  Connectivity  Engineering 

293 

0 

0 

0 

TOTAL  FOR  PROGRAM  ELEMENT 

5284 

9278 

7906 

8570 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  system  engineering  and  technical  support  to 
1  the  National  Military  Command  System  (NMCS),  the  priority  component  of  the  Worldwide  Military  Command  and  Control  System 

(WWMCCS),  designed  to  meet  the  command  and  control  requirements  of  the  National  Command  Authorities  (NCA)  and  the  Joint  Chiefs 
of  Staff  (JCS) .  The  NMCS  provides  the  NCA  with  information  concerning  military  posture,  readiness,  and  activities  in  all  envi¬ 
ronments  from  normal  day-to-day  operations  to  nuclear  war  and  crisis  management  situations. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  element  is  composed  of  seven  projects.  Systems  provides  the  basic  overall 
systems  engineering  support  for  the  development  and  integration  of  NMCS  system  requirements,  studies,  and  analysis  and  for  plan¬ 
ning  and  programming  evolutionary  improvements  for  the  NMCS.  Alternate  National  Military  Command  Center  (ANMCC)  Engineering 
supports  the  system  engineering  responsibilities  of  the  Defense  Communications  Agency  (DCA) ,  Command  and  Control  Technical  Cen¬ 
ter  (CCTC)  for  the  ANMCC.  National  Emergency  Airborne  Command  Post  ( NEACP )  Engineering  develops  concepts  and  requirements  and 
provides  subsystems  engineering  support  to  the  Advanced  Airborne  Command  Post  (AABNCP )  program  and  the  NEACP  in  the  areas  of 
NEACP  Communications  Interface  Enhancements  and  NEACP  Configuration  Control.  WWMCCS/NMCS  Exercise  and  Evaluation  supports  a#6-> 
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exercises,  testing  of  WWMCCS/NMCS  functional  processes,  command  post  training  exercises,  and  special  studies  directed  at  pro¬ 
viding  performance  and  evaluation  data  about  the  NMCS  and  selected  portions  of  the  WWMCCS.  NMCS  Communications  Subsystem  Engl- 
neering  provides  the  analysis,  development,  engineering,  and  implementation  of  programs  to  enhance  the  communications  capability 
of  the  NMCS.  NMCS  Warning  Subsystem  Engineering  provides  system  engineering,  design,  and  development  support  necessary  to  Im¬ 
prove  the  flow  of  Tactical  Warning  and  Attack  Assessment  (TW/AA)  Information  to  high  level  decision  makers.  NMCS  Data  Collec- 
tlon  and  Processing  (DC&P)  Subsystem  Engineering  provides  for  the  near-term  systematic  development  of  military  reporting  pro- 
cedures  and  systems.  Effective  in  FY83,  User  Automated  Message  Handling  System  (UAMHS)  and  Strategic  Connectivity  Engineering 
(SCE)  projects  are  moved  to  program  elements  32017K  and  33131K,  respectively. 

D.  COMPARISON  WITH  FY82  DESCRIPTIVE  SUMMARY:  This  PE  shows  a  net  decrease  of  J75.000  from  FY82  to  FY83  due  to  a  restructuring 
of  priorities. 

E.  OTHER  APPROPRIATION  FUNDS:  (t  In  Thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

Operations  and  Maintenance 

4071 

5403 

5047 

4995 

308 
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?.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  sysc«"-  *  •. ...  Bering  support  for  systematic  development  and  implementation  of 
MCS  Data  Collection  and  Processing  subsystems  in  order  ;;  isfy  JCS  C^  operational  needs.  This  project  is  composed  of  four 
»ajor  tasks.  The  Concepts  and  Requirements  task  •liw,':  rr‘*-.s  S-MCS  information  systems.  The  WIS  Modernization  Engineering  task 
seeks  to  ensure  the  smooth  transition  between  the  b!l  i  modi*-  tzation  and  the  NMCS  Information  and  Display  System  and  JCS  appli- 
rations  on  the  Honeywell  computers.  The  JRS  Modernization  task  seeks  to  improve  the  methods  of  collecting,  processing  and  dis- 
rributing  data  through  the  Joint  Reporting  Structure  (JPS>  in  order  to  make  the  JRS  more  reliable  and  responsive.  The  NEACP  ADP 
:ask  supports  the  development  of  an  automatic  informs? ion  handling  capability  onboard  the  National  Emergency  Airborne  Command 
>ost  (NEACP). 

;.  RELATED  ACTIVITIES:  The  impact  of  WIS  modernization  on  NMCS  ADP  systems  will  result  In  close  liasion  with  the  Joint  Program 
Manager  for  WIS.  The  program  to  place  ADP  on-board  the  NEACP  will  continue  to  be  a  joint  effort  involving  OJCS,  the  Air  Force 
ind  DCA/CCTC. 

I.  WORK  PERFORMED  BY:  MITRE,  TRW,  and  BDM. 

[.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments: 

Developed  advanced  concepts  for  new  NMCS  information  systems  and  conducted  analyses  and  development  for  NEACP  ADP,  a 
Command  Center  Automated  Retrieval  and  Display  System  (CARDS),  and  the  JRS. 

2.  FY  1982  Program: 

The  WWMCCS  Information  System  baseline  software  specification  will  be  factored  into  current  NMCS  documentation.  A  con- 
:ept  of  operation  will  be  developed  for  a  wartime  reporting  system.  In  the  area  of  Enhanced  General  War  System  (EGWS),  an  ADP 
:oncept  of  operations  will  be  developed  and  an  engineering  analysis  of  security  issues  will  be  conducted  with  respect  to  EGWS 
lata  communications. 
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3.  FY  1983  Planned  Program: 

Requirements  will  be  established  for  local  networking  within  the  NMCS.  Multi-level  security  programs  will  be  addressed 
in  concert  with  these  requirements.  The  increase  in  spending  levels  from  FY82  to  FY83  resulted  from  the  JCS's  desire  to  stream¬ 
line  and  revise  the  JRS.  This  additional  tasking  will  develop  a  modernization  plan  to  convert  all  reporting  systems  within  the 
JRS  and  will  actually  convert  and  test  procedures  and  computer  software  for  one  of  the  major  reporting  systems.  ADP  and  commun¬ 
ications  requirements  will  be  developed  for  a  NEACP  operational  capability.  All  automated  command  system  functions  will  be 
examined  to  assess  the  feasibility  of  transferring  these  functions  from  the  Honeywell  computer. 

4 .  FY  1984  Planned  Program: 

The  future  implementation  of  multi-level  security  for  local  networking  within  NMCS  will  be  reflected  in  engineering 
design  documents.  The  conversion  of  current  reporting  systems  will  continue  as  delineated  in  the  JRS  modernization  plan.  Im¬ 
provements  will  be  made  to  the  ADP  capability  on  the  NEACP  as  a  result  of  new  requirements,  and  improvements  in  communication 
and  ADP  technology. 

5.  Program  to  Completion: 

This  is  a  continuing  project. 


6.  FY83  Milestones: 

o  Revise  and  update  J3I  3000. 10A  (instruction  delineating  ADP  requirements  for  the  NMCS). 
o  Perform  test  and  evaluation  of  an  NEACP  ADP  Initial  Operation  Capability, 
o  Publish  requirements  for  local  networking  security  under  WIS. 
o  Develop  and  publish  JRS  Modernization  Plan. 


7.  Resources:  ($  in  Thousands) 


FY  1981 
Actual 


FY  1982 
Estimate 


FY  1983 
Estimate 


FY  1984 
Estimate 


310 


587 


746 


2081 


2685 
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.  RESOURCES  (PROJECT  LISTING):  (t  in  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Total 
Est lmated 
Cost 

2777 

Systems  Research  and  Engineering 

5787 

3913 

2819 

3094 

Continuing 

N/A 

2778 

WIS  Transition  Support 

0 

569 

11276 

6868 

Cont inulng 

N/A 

2779 

R&D  in  New  WWMCCS  ADP  Applications 

0 

7438 

6302 

7251 

Continuing 

N/A 

2780 

Advanced  Concepts 

0 

2341 

2958 

2742 

Continuing 

N/A 

TOTAL  FOR  PROGRAM  ELEMENT 

5787 

14261 

23355 

19955 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  provides  technical  assistance  to  the  Joint  Chiefs  of  Staff, 
Military  Departments,  Agencies,  NATO,  Air  Force  MAJCOMS,  and  Unified/Specified  Commands  for  Standard  ADP  systems  supporting  the 
Worldwide  Military  Command  and  Control  System  (WWMCCS).  Included  are  development/maintenance  of  an  Integrated  ADP  command  and 
control  system  and  continued  technological  improvement  of  reliability,  survivability,  and  responsiveness  of  the  system.  The 
program  contains  four  projects,  each  addressing  a  major  thrust.  The  first  thrust  is  to  develop  and  improve  upon  the  existing 
integrated  ADP  system  that  supports  the  command  and  control  functions  of  the  National  Command  Authorities  .:nd  WWMCCS  commanders 
in  the  near  term  (Systems  Research  and  Engineering  project).  The  second  program  thrust  is  to  provide  a  wide  range  of  technical 
support  to  the  WWMCCS  Information  System  (WIS)  Joint  Program  Manager.  The  third  thrust  is  to  identify  and  demonstrate  ways  to 
Improve  ADP  support  in  the  performance  of  WWMCCS  functions  during  crisis  (R&D  in  New  Applications  project).  The  final  program 
thrust  i 8  to  provide  a  wide  range  of  technical  assistance  to  support  the  modernization/transition  of  WWMCCS  ADP  from  the  current 
baseline  to  a  DoD-  defined  enhanced  capability  in  the  1988  timeframe  (Advanced  Concepts  project). 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funding  for  FY  1983  must  continue  to  support  improvement  in  the  operation  of  WWMCCS  ADP  in 
an  increasingly  complex  role,  while  at  the  same  time,  preparing  to  support  the  modernized  WWMCCS  Information  System  (WIS). 
Previously  developed  enhancements  to  the  WWMCCS  Intercomputer  Network  (WIN)  will  transition  to  operational  status.  Design  spec¬ 
ification  development  of  the  Command  Information  Subsystem  (CIS)  will  be  completed  and  competitive  development  contracts  will  be 
awarded.  Improvements  in  ADP  support  in  the  performance  of  major  WWMCCS  functions  will  be  demonstrated.  The  approximate  dou¬ 
bling  of  the  program  total  in  FY  1983  reflects  increased  funding  to  support  the  Command  Information  Subsystem  (CIS)  task  within 
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the  WIS  Transition  Support  project.  This  increase  is  a  result  of:  (a)  a  greatly  expanded  CIS  effort  during  FY  1983,  and  (b)  a 
transfer  of  substantial  P.E.  32016K  funding  to  the  CIS  effort  in  FY  1983. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  Advanced  Technology  project  from  the  FY  1982  Descriptive  Summary  has  been 
integrated  with  the  WIS  Transition  Support  project.  This  project  was  also  augmented  to  include  the  User  Automated  Message  Han¬ 
dling  System  (UAMHS)  project  from  P.E.  32016K,  project  2629.  A  new  project.  Advanced  Concepts,  brings  together  a  number  of 
tasks  to  examine  state-of-the-art  technology  applications  to  the  WWMCCS  environment  and  the  WIS  modernization  effort.  The  Sys¬ 
tems  Research  and  Engineering  project  reflects  a  gradually  diminishing  role  for  the  existing  WWMCCS  standard  system  baseline  In 
favor  of  modernized  systems  In  the  out  years.  The  entire  program  element  Is  now  closely  focused  upon  furthering  the  objectives 
of  the  WIS  Modernization. 

E.  OTHER  APPROPRIATION  FUNDS:  ($  in  Thousands) 


FY  1981 

FY  1982 

FY  1983 

f Y  1984 

Actual 

Estimate 

Estimate 

Estimate 

Procurement 

0 

0 

0 

3700 

Operation  and  Maintenance 

0 

0 

0 

0 

/ 


Project:  2777 

Program  Element:  32017K 
DoD  Mission  Areal  #31 


DoD-Wlde  Intel,  and  Comm.  #334 


Title:  Systems  Research  and  Engineering 

Title:  WWMCCS  ADP  -  JTSA 

Budget  Activity:  Strategic  Programs  #3 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  will  develop  new  and  improved  capabilities  for  WWMCCS  which  are  pre¬ 
dominately  hardware  independent  and  can  be  readily  transitioned  to  support  the  WWMCCS  Infc ”mation  System  (WIS).  This  effort 
will  Implement  changes  In  WWMCCS  ADP  software  by  performing  the  necessary  analysis  to  integrate  previously  available  features 
with  required  new  capabilities.  Emphasis  will  be  placed  on  the  application  of  existing  and  emerging  technology  to  provide  im¬ 
provements  in  such  areas  as  security,  performance,  and  reliabii’t'.  In  particular,  the  project  will  design  and  implement  the 
WWMCCS  Network  Front  End  ( WNFE )  Program.  Additionally,  the  proje:t  will  exploit  emerging  and  existing  state-of-the-art  tech¬ 
nology  with  an  intent  to  provide  more  effective  ADP  system  interfaces  for  command  and  control  users. 

G.  RELATED  ACTIVITIES:  This  project  will  emphasize  hardware  and  software  independent  capabilities  which  support  the  WIS  tran¬ 
sition  or  can  be  readily  transitioned  to  the  WIS.  The  project  is  generally  concerned  with  enhancement  of  the  WWMCCS  ADP 
baseline  which  may  effect  the  WIS  architecture  and  implementation. 

H.  WORK  PERFORMED  BY :  MITRE,  Digital  Technology  Incorporated,  Computer  Sciences  Corporation,  TRW,  Honeywell  Information  Sys¬ 
tems,  Incorporated,  and  System  Development  Corporation. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1 .  FY  1981  and  Prior  Accomplishments: 

In  the  area  of  computer  netting,  efforts  under  this  project  developed  the  Prototype  WWMCCS  Intercomputer  Network  (PWIN), 
the  successor  WWMCCS  Intercomputer  Network  (WIN),  and  early  versions  of  intercomputer  network  front  ends  like  the  Experimental 
Network  Front  End  (ENFE)  and  the  Interim  Network  Front  End  ( INFE) •  Accomplishments  in  the  area  of  computer  graphics  include 
establishment  of  a  three-phased  standard  graphics  program  that  has  already  produced  a  standard  graphics  terminal  capability,  and 
is  undertaking  development  of  a  fully  functional  remote  graphics  capability.  Accomplishments  in  other  areas  include  development 
of  an  improved  interface  to  the  WWMCCS  Data  Management  System,  technical  support  for  the  definition,  design,  and  development  of 
specialized  secure  operating  systems,  and  the  development  of  a  prototype  local  area  network  based  upon  data  bus  technology. 

2.  FY  1982  Program: 

Planning  will  be  initiated  for  a  potential  major  transition  of  WWMCCS  software  to  an  entirely  new  operating  system  and 
associated  software.  Development  of  enhancements  to  the  WIN  will  continue.  Testing  will  continue  on  a  hardware  prototype  of 
the  WWMCCS  NFE.  Prototype  design  and  development  of  a  distributed  data  access  capability  will  begin.  Exploitation  of  network 
performance  evaluation  models  to  aid  in  WIN  design  will  begin.  Integration  analysis  of  the  impact  of  the  emerging  WIS  archi¬ 
tecture.  on  the  existing  WWMCCS  ADP  baseline  will  continue.  ~ 
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3.  FY  1983  Planned  Program: 

To  determine  the  optimal  approach  to  WWMCCS  software  development,  a  follow-on  analysis  of  entirely  new  operating  system 
and  associated  software  and  the  WIS  (WWMCCS  Information  System)  architecture  will  be  accomplished.  Enhancements  to  WIN  WWMCCS 
Intercomputer  Network)  reliability  and  resiliency  will  transition  to  operational  status.  Development  of  a  WIN  site  back-up 
capability  and  distributed  data  base  processing  techniques  will  continue.  Testing  and  evaluation  oi  the  WWMCCS  NFE  (Network 
Front  End)  will  be  completed  and  an  initial  version  distributed  to  the  WWMCCS  ADP  sites.  Procedures  will  be  developed  to  test 
and  evaluate  promising  new  software  products  which  are  candidates  for  the  standard  WWMCCS  ADP  system.  All  development  and 
experimentation  will  consider  the  Impact  of  WIS.  Analysis  of  the  impact  of  WIS  architecture  upon  all  WWMCCS  ADP  will  continue. 

4.  FY  1984  Planned  Program: 

Efforts  will  continue  to  analyze  the  impact  of  future  WIS  architecture  on  WWMCCS  ADP.  Testing  and  evaluation  of  the 
WWMCCS  NFE/AUTODIN  II  interface  will  continue.  Development  and  evaluation  necessary  to  support  enhanced  intercomputer  net¬ 
working  requirements  will  continue.  Additional  efforts  will  focus  on  upgrading  network  capabilities  through  experimentation 
carried  out  on  the  WIS  Integration  and  Test  Facility. 

5.  Program  to  Completion: 

The  ADP  field  is  constantly  changing  due  to  continuing  advancements  in  technology.  The  Systems  Research  and  Engineering 
project  is  thus  planned  to  continue  Into  the  future  to  incorporate  technological  advancements  into  the  WWMCCS  ADP  System  to 
better  satisfy  user  requirements.  All  work  will  be  consistent  with  the  emerging  WIS  architecture. 

A .  MI lestones : 

o  Distribute  initial  version  of  WWMCCS  NFE  to  the  sites  -  FY83. 

o  Analyze  specified  WWMCCS  software  and  identify  WIS  transition  requirements  -  FY83. 

o  Develop  and  evaluate  new  capabilities  for  host  computer  network  functions  -  FY83-84. 

o  Undertake  network  performance  evaluation  analyses  -  FY82-84. 

314  o  Provide  WIN  reliability  and  resiliency  enhancements  to  the  sites  -  FY82-84. 
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7.  Resources :  ($  In  Thousands) 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

5787  3913  2819  3094 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  technical  support  to  the  WWMCCS  Information  System  (WIS)  Program 
Manager.  The  support  will  include  transition  planning,  preparation  of  WIS  design  specifications,  development  of  the  Command 
Information  Subsystem  (CIS),  and  development  of  an  integration  and  test  capability  to  conduct  WIS  acceptance  testing.  The  CIS 
work  will  provide  necessary  systems  engineering  and  program  management  for  the  development  of  an  automated  and  standardized 
message  handling  system  to  be  Installed  in  all  operations  centers  of  the  WWMCCS  including  the  NMCS.  This  capability,  referred 
to  as  the  Automated  Message  Handling  System  (AMHS),  is  one  of  the  WWMCCS  selected  architecture  programs  and  was  tasked  to  the 
DCA  for  further  development  by  SecDef  in  FY79.  This  system  will  provide  WIS  user  interface,  message  handling  and  formatting, 
and  local  message  transmission  control.  The  AMHS  effort  will  concentrate  on  developing  and  evaluating  benchmark  requirements, 
completing  system  design  and  interface  documentation,  and  evaluating  R&D  opportunities  for  inclusion  in  the  AMHS  design  as  part 
of  the  WIS.  Additionally,  a  WIS  Integration  and  Test  Facility  will  be  developed  in  order  to  provide  a  hardware,  software,  and 
telecommunications  vehicle  to  test  local  networking.  The  Command  Information  Subsystem  and  appropriate  other  WIS  functions 
prior  to  implementation. 

C.  RELATED  ACTIVITIES:  This  project  provides  direct  technical  support  to  the  WIS  Program  Manager  in  the  development  and  imple¬ 
mentation  of  the  WIS  modernization  program.  As  such,  it  is  directly  related  to  the  activities  being  performed  in  the  Systems 
Research  and  Engineering  and  Advanced  Concepts  projects  within  P.E.  32017K. 

H.  WORK  PERFORMED  BY:  MITRE,  TRW,  Digital  Technology  Incorporated,  and  Computer  Sciences  Corporation. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accomplishments: 

This  project  represents  a  new  start  in  FY82.  Previous  activity  in  this  area  was  performed  under  the  WIS  Acquisition 
Technical  Support  and  Advanced  Technology  projects.  Under  these  earlier  projects,  upgrade  options  proposed  by  the  present 
WWMCCS  mainframe  vendor  were  evaluated  and  the  results  coordinated  with  the  WWMCCS  System  Engineer  for  consideration  in  defining 
WIS  architectural  alternatives  for  the  WWMCCS  Council.  In  addition,  initial  development  work  was  performed  for  the  Automated 
Message  Handling  System  (AMHS). 

2.  FY  1982  Program: 

•5i  e 

During  FY82,  the  Request  for  Proposal  (RFP)  for  the  CIS  Design  is  scheduled  to  be  released,  proposals  reviewed,  and 
three  competing  design  contractors  selected  to  begin  work.  A  Technical  Analysis/Cost  Estimate  and  Management  Engineering  Plan 
for  CIS  will  be  developed.  Work  will  continue  on  development  of  an  Independent  Verification  and  Validation  (IV&V)  program. 
Analysis  of  requirements  to  define  WIS  capabilities,  interfaces,  and  standards  is  scheduled  to  begin.  The  preparation  of  a  WIS 
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Management  Engineering  Plan  and  identification  of  baseline  specifications  suitable  for  competitive  acquisition  and  software 
development  are  also  scheduled  to  be  Initiated.  Initial  preparation  of  specifications  for  WIS  standard  hardware,  tele¬ 
communications,  and  user  interface  devices  will  begin.  Emerging  concepts  such  as  load  sharing,  distributed  data  processing,  and 
data  base  management  will  be  analyzed  for  potential  application  to  WIS. 

3.  FY  1983  Planned  Program: 

CIS  efforts  will  continue  to  monitor  and  evaluate  the  three  competing  design  contractors  and  later,  to  assist  in  the 
selection  of  the  two  "winning"  development  contractors.  This  selection  assistance  will  consist  of  preparation  of  the  Request 
for  Proposal/Statement  of  Work,  and  planning  for  Operational  Test  and  Evaluation.  A  CIS  Independent  Verification  and  Validation 
(IV&V)  effort  will  be  conducted  in  a  similar  manner  to  the  CIS  design/development  effort.  Funding  for  three  IV&V  design  con¬ 
tractors  for  nine  months  will  be  provided,  and  an  IV&V  plan  for  the  two  "winning"  development  contractors  will  be  created. 
Preparation  of  specifications  for  WIS  acquisition  and  software  development  will  continue.  In  addition.  Initial  WIS  transition 
procedures  will  be  developed.  Work  will  continue  on  the  preparation  of  a  WIS  Management  Engineering  Plan.  Based  upon  an 
approved  set  of  specifications,  the  procedures  necessary  for  acquisition  of  hardware,  software,  and  communications  equipment  for 
the  WIS  Integration  and  Test  Facility  is  scheduled  to  begin.  There  will  be  a  substantial  increase  in  funding  for  this  project 
in  FY83  since  monies  from  P.E.  32016K  were  transferred  to  P.E.  32017K  for  CIS  work. 


FY  1984  Planned  Program: 


CIS  efforts  will  include  procurement  of  initial  hardware  and  development  support  for  the  WIS  Integration  and  Test 
Facility.  In  addition,  monitoring  of  the  two  CIS  development  contractors  will  continue  and  design  and/or  development 
enhancement  support  will  be  provided.  Development  of  WIS  transition  procedures  will  continue.  The  actual  acquisition  and 
installation  of  hardware,  software,  and  communications  equipment  for  the  WIS  Integration  and  Test  Facility  will  be 
accomplished.  The  preparation  of  acceptance  criteria  and  specifications  for  WIS  standard  hardware,  telecommunications,  and  user 
interface  devices  will  begin. 


5.  Program  to  Completion: 


Evolving  operational  requirements  will  be  analyzed  for  impact  upon  the  WIS  and  the  WIS  transition.  During  this  period, 
the  WIS  Integration  and  Test  Facility  will  be  In  operation.  Hardware/software  will  be  evaluated  to  ensure  that  it  is  compatible 
with  the  latest  WIS  architecture.  Hardware  and  software  procurements  will  be  initiated  for  the  test  facility  as  required. 
Results  of  software  engineering  and  development  will  be  evaluated  and  utilized  to  assist  in  the  conversion  of  software  and  data 


317 


1 


t 


Project:  2778  Title:  WIS  Transition  Support 

Program  Element:  32017K  Title:  WWMCCS  ADP  -  JTSA 

DoD  Mission  AreaT  #31  DoD-Wlde  Intel,  and  Comm.  # 334  Budget  Activity:  Strategic  Programs  #3 

to  the  selected  WIS  architecture.  Accepted/approved  WIS  system(s)  will  be  deployed  to  the  operational  community.  CIS  efforts 
will  continue  to  provide  necessary  funding  for  the  procurement  of  additional  hardware  for  functional  test  and  evaluation.  The 
CIS  efforts  will  also  continue  to  provide  support  to  Command  Center  officers  and  other  staff  action  officers  as  required. 

6.  Milestones: 

o  CIS  design  -  FY82-83. 

o  CIS  development  -  FY83-85. 

o  WIS  Management  Engineering  Plan  -  FY83. 

o  Specifications  for  WIS  standard  hardware,  telecommunications,  and  user  interface  devices  acquisition  -  FY83. 
o  WIS  Transition  procedures  -  FY83. 

o  Implementation  of  the  WIS  Integration  and  Test  Facility  -  FY84-85. 

7.  Resources :  ($  in  Thousands) 


FY81 

FY82 

FY83 

FY84 

Actual 

Estimate 

Estimate 

Estimate 

0 

369 

11276 

6868 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  started  as  the  Operational  Utility  of  WWMCCS  ADP.  Originally,  experi¬ 
ments  were  designed  to  identify  a  set  of  improvements  which  would  Increase  the  operational  utility  of  WWMCCS  ADP.  Following 
v  Congressional  review,  this  project  was  redirected  to  provide  extensive  user  involvement,  and  to  identify  and  demonstrate  ways  to 
Improve  ADP  support  in  the  performance  of  WWMCCS  functions  during  crisis.  Accordingly,  candidate  ADP  applications  are  being 
designed,  and  will  be  implemented,  demonstrated,  and  evaluated  for  their  impact  on  the  WWMCCS  and  their  acceptability  to  WWMCCS 
operational  users.  The  authority  for  this  project  derived  from  enclosure  9  to  DepSecDef  Memorandum,  "WWMCCS  Architectural 
Plan,"  24  June  1976.  The  program  was  reconfirmed  by  DepSecDef  Memorandum,  same  subject,  24  April  1978.  Program  objectives  were 
expanded  by  ASD  (C^I)  Memorandum,  "WWMCCS  Architectural  Plan  -  Research  and  Development  in  the  Operational  Utility  of  Auto¬ 
matic  Data  Processing,"  3  February  1978,  and  further  modified  by  ASD  (C^I)  Memorandum,  "WWMCCS  Information  System  Modern- 
1  ization  Plan,"  3  July  1979.  This  project  consists  of  six  tasks  as  follows:  Systems  Engineering  and  Technical  Assistance;  Inde¬ 
pendent  Verification  and  Validation/Test  and  Evaluation;  and  four  prototype  ADP  applications.  These  four  prototype  applications 
are : 


1.  Logistics  Network  (LOGNET).  LOCNET  is  a  logistics  integration  application  with  the  Army  to  improve  unit  shortfall  iden¬ 
tification,  and  unit  sustaining  resource  requirements  during  crisis  deployments. 

2.  CIMCLANT/CCCJTF  Command  and  Control  Interface  (CINCLANT/CCCJTF).  CINCLANT/CCCJTF  is  an  Information  exchange  application 
with  CINCLANT  and  the  Commander,  Caribbean  Command  (formerly  Caribbean  Contingency  Joint  Task  Force)  to  demonstrate  Improvements 
in  situation  assessment  and  the  development  and  coordination  of  OPPLANS  between  geographically  separated  decision  makers  via 
interactive  graphics  conferencing. 

3.  Transportation  Coordinator  Automated  Command  and  Control  Information  System  (TC  ACCIS).  TC  ACCIS  Is  an  application  to 
improve  crisis  deployment  execution  by  automating  unit  movement  requirements  identification  at  the  source  and  TC  functions  at 
corresponding  installation  transportation  offices. 

4.  Marine  Corps  Unit  Identification  Support  (USMC  UIDS).  USMC  UIDS  is  an  application  to  speed  up  the  process  of  iden¬ 
tifying  specific  forces,  unit  shortfall  identification  and  resolution,  and  resulting  movement  requirements  in  support  of  the 
Rapid  Deployment  Joint  Task  Force  (RDJTF)  in  particular  and  crisis  action  planning  in  general. 

G.  RELATED  ACTIVITIES:  (None) 

H.  WORK  PERFORMED  BY :  The  work  In  FY82  is  being  performed  by  the  Defense  Communications  Agency  supported  by  MITRE,  TRW, 
Computer  Sciences  Corporation,  and  Systems  Development  Corporation. 
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T.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1 .  FY  1981  and  Prior  Accomplishments: 

Two  preliminary  demonstrations  were  conducted  early  in  FY  1981  to  validate  the  LOGNET  and  CINCLANT/CCCJTF  application 
concepts.  Functional  descriptions  were  developed  for  and  work  started  on  the  system  specification  for  LOGNET  and  CINCLANT/ 
CCCJTF.  Application  Descriptions  were  approved  and  work  started  on  the  functional  descriptions  for  the  TC  ACCIS  and  USMC  UIDS 
applications. 

2.  FY  1982  Program: 

Continue  system  development  and  procure  the  hardware  for  four  ADP  applications  (LOGNET,  CINCLANT/CCCJTF,  TC  ACCIS,  and 
USMC  UIDS).  Continue  analysis  leading  to  definition  of  ADP  applications  for  future  program  implementation. 

3-  FY  1983  Planned  Program: 

Complete  system  development  and  begin  Government  acceptance  testing  for  the  LOGNET  application.  Continue  system  devel¬ 
opment  for  three  ADP  applications  (  CINCLANT/CCCJTF,  TC  ACCIS,  and  USMC  UIDS).  Continue  analysis  leading  to  definition  of  ADP 
applications  for  future  program  Implementation. 

4.  FY  1984  PLANNED  PROGRAM: 

Operational  evaluation  of  the  LOGNET  and  CINCLANT/CCCJTF  prototype  ADP  applications  will  be  conducted  and  the  prototypes 
1  turned  over  to  the  Army  and  CINCLANT,  respectively,  as  a  basis  for  operational  implementation.  Complete  system  development  and 
begin  Government  acceptance  testing  for  the  TC  ACCIS  and  UIDS  applications.  Continue  analysis  leading  to  definition  of  ADP 
applications  for  future  program  implementation. 

5.  Program  to  Completion: 

32G 

Operational  evaluation  of  the  TC  ACCIS  and  USMC  UIDS  prototype  ADP  applications  will  be  conducted  and  the  prototypes 
turned  over  to  the  Services  and  Marine  Corps,  respectively,  as  a  basis  for  operational  implementation.  Since  the  R&D  in  New 
WWMCCS  ADP  Applications  Program  is  a  continuing  research  and  development  program,  future  ADP  applications  which  are  focused  on 
WWMCCS  user  problems  will  be  identified,  designed,  developed,  demonstrated,  and  evaluated  as  to  their  effectiveness  and  user 
acceptability  to  enhance  WWMCCS  crisis  support  and  to  Influence  the  continuing  WWMCCS  Information  System  modernization  effort. 
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6 •  Milestones  -  FY  1983: 

a.  LOG NET :  Complete  software  development  and  begin  Government  acceptance  testing. 

b.  CINCLANT/CCCJTF:  Complete  software  development  and  begin  Government  acceptance  testing. 

c.  TC  AUTO  C2  INFO:  Complete  system  design  and  begin  software  development. 

d.  USMC  HIPS:  Complete  system  design. 

7.  Resources:  ($  In  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimated  Est lmated  Estimated 

0  74381  63022  7251 

Note:  1.  An  additional  1,100,000  will  be  provided  by  Army. 

2.  An  additional  1,300,000  will  be  provided  by  Army. 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Department  of  Defense  (DoD)  has  developed  a  comprehensive  plan  for  the  modern¬ 
ization  of  the  WWMCCS  ADP.  That  plan,  the  Modernization  of  the  WWMCCS  Information  System  (WIS),  19  January  1981,  calls  for  a 
phased  modernization  of  WWMCCS  ADP.  To  support  this  plan,  this  project  will  provide  a  sound  technical  basis  for  an  orderly 
transition/modernization  of  WWMCCS  ADP  from  the  current  baseline  to  a  specified  "Phase  III"  capability  in  the  FY88  timeframe  and 
will  be  carried  out  under  the  aegis  of  the  WIS  JPMO.  The  project  will  undertake  the  design  and  Implementation  of  a  high 
performance  secure  communications  operating  system  for  the  WWMCCS  Network  Front  End  device.  Experimentation  with  high  capacity 
local  area  network  technology  will  include  those  efforts  necessary  to  exploit  this  new  technology  as  it  directly  applies  to 
WWMCCS  ADP  and  its  transition  to  new  generations  of  hardware  and  software.  The  experiments  performed  will  be  directed  toward  an 
operational  capability  in  the  1985  to  1988  timeframe.  This  project  will  develop  software  and  hardware  technologies  for  the 
transition  of  existing  WWMCCS  ADP  systems  to  operational  envi-  ronments  established  by  AUTODIN  II  and  the  WIS  architecture.  The 
project  will  include  development  of  new  capabilities  in  the  area  of  computer  performance  evaluation.  Finally,  the  project  will 
provide  more  effective  man-machine  interfaces  for  command  and  control  users  through  exploitation  of  intelligent  terminals  and 
computer  graphics. 

G.  RELATED  ACTIVITIES:  This  project  provides  WWMCCS  users  with  state-of-the-art  ADP  technology  that  will  allow  new  capa¬ 
bilities  to  be  implemented  as  part  of  the  WIS  modernization  program.  It  is  related  to  the  Systems  Research  and  Engineering  and 
WIS  Transition  Support  projects.  It  supports  the  R&D  in  New  Applications  project  In  that  it  provides  the  enhanced  hardware  and 
software  baseline  systems  upon  which  the  new  applications  software  can  be  tested  and  evaluated. 

H.  WORK  PERFORMED  BY :  MITRE,  Digital  Technology  Incorporated,  System  Development  Corporation,  Computer  Sciences  Corporation, 
and  Honeywell  Information  Systems,  Incorporated. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1 .  FY  1981  and  Prior  Accomplishments: 

Prior  to  FY82,  this  work  was  accomplished  under  the  following  specific  tasks  within  the  Standard  System  Software  Devel¬ 
opment  and  Enhancement  project:  Secure  Communications  Operating  System  (COS/FE),  Graphics,  Computer  Performance  Evaluation,  and 
Local  Networks.  Beginning  in  FY82,  the  Advanced  Concepts  project  was  initiated  to  properly  focus  efforts  on  applications  of 
forward-oriented  technology  with  respect  to  WIS  modernization. 
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to  support  the  transition  of  WWMCCS  ADP  to  the  new  WIS  architecture  in  the  mid  1980s  will  be  performed.  Initial  components  for 
a  prototype  local  net  test-bed  to  support  existing  terminals  and  word  processing  systems  at  CCTC,  Reston  will  be  acquired  and 
installed  as  part  of  the  WIS  Integration  and  Test  Facility.  Security  requirements  and  related  issues  will  be  identified  and 
analyzed.  Development  of  color  graphics  capability  for  the  WWMCCS  standard  graphics  terminal  will  begin.  In  addition,  work 
will  continue  to  develop  the  high  performance,  multi-  level  secure  Communications  Operating  System/Front  End  (COS/FE). 
Evaluation  and  performance  measurement  of  Communications  Operating  System  Network  Front  End  (COS/NFE)  will  be  initiated  and 
documentation  of  the  prototype  system  will  be  finalized.  System  integration  and  testing  of  the  prototype  software  will  be 
conducted  and  a  security  analysis  of  prototype  software  performed.  Expansion  of  current  computer  performance  evaluation 
capability  to  network  front-end  and  terminal  equipment  will  be  initiated. 

3.  FY  1983  Planned  Program: 

During  FY83,  the  test-bed  will  be  further  expanded  to  accommodate  additional  support  center  functions  and  continue  ex¬ 
periments  begun  in  FY82.  In  addition,  a  functional  requirements  document  for  networking  capabilities  based  on  synthesis  of  WIS 
studies  and  prior  local  networking  experiments  will  be  developed.  Hardware  specifications  and/or  approved  equipment  lists  for 
user  acquisition  of  components  will  be  developed.  Evaluation  and  performance  measurement  of  the  COS/NFE  system  will  continue 
and  the  security  analysis  of  prototype  software  will  be  completed.  Work  will  continue  on  the  development  of  tools  for  collec¬ 
tion,  analysis  and  reporting  of  network  front-end  performance  data.  Research  will  be  conducted  to  obtain  performance  evaluation 
data  on  a  virtual  memory  system.  Development  of  specifications  and  subsequent  acquisition  of  a  prototype  color  hard  copy 
graphics  system  will  be  completed. 

4.  FY  1984  Planned  Program: 

During  FY84,  It  is  planned  to  continue  local  network  experiments  and  enhancements  based  on  current  WIS  transition  re¬ 
quirements  and  available  technology,  and  to  develop  hardware  specifications  and  approved  equipment  lists  for  acquisition  by 
WWMCCS  users.  The  evaluation,  performance  measurement,  and  timing  of  the  COS/NFE  system  will  be  continued  and  the  COS/NFE  soft¬ 
ware  will  be  enhanced.  Computer  performance  evaluation  and  graphics  tools  previously  developed  will  be  fielded.  Performance 
evaluation  of  large  scale  local  network  systems  will  begin. 

5.  Program  to  Completion:  3?3 

The  implementation,  testing,  and  evaluation  of  local  network  software  will  be  completed  and  the  software  will  be  in¬ 
stalled  at  selected  WWMCCS  test  sites.  Experiments  and  enhancements  will  continue,  and  they  will  serve  as  a  basis  for  subse¬ 
quent  releases  which  will  be  developed  during  FY86,  to  Incorporate  changes  based  on  experience  with  the  initial  release  and 
evolving  requirements.  The  multi-level  security  properties  of  the  converted  COS/NFE  will  be  verified  and  the  transition  to 
Phase  XI  NFE  program  will  be  performed.  Research  In  methods  of  evaluating  large  scale  local  networks  will  continue. 
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6.  Mi lestones : 

o  Installation  of  initial  components  for  the  local  network  test-bed  -  FY82. 
o  Functional  requirements  documentation  for  local  network  capabilities  -  FY82. 
o  COS/NFE  prototype  software  -  FY83. 

o  Hardware  specifications  for  acquisition  of  local  network  components  -  FY84. 
o  Local  network  software  releases  -  FY84. 

7.  Resources:  ($  in  Thousands) 

FY81  FY82  FY83  FY84 

Actual  Estimate  Estimate  Estimate 


0 


2341 


2958 


2742 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element  #32019K _ 

DoD  Mission  Area:  Strategic  C2  -  #331 


Title:  WWMCCS  System  Engineering 

Budget  Activity:  #3  Strategic  Programs 


A.  (U) 

RESOURCES  (PROJECT  LISTING):  ($  in 

thousands ) 

local 

Esc imateo 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Number 

Title 

Ac tua 1 

Estimate 

Es  t ima te 

Es  t ima te 

to  Completion 

Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

22,774 

49,269 

43,732 

29,327 

Continuing 

Cont inuing 

2910 

WWMCCS  Near/Mid  Terra  Engineering 

-0- 

1,848 

2,998 

2,893 

Continuing 

Cont inuing 

2950 

Enhanced  Post-Attack  WWMCCS 
Capabilities 

14,033 

29,439 

28,076 

14,712 

Continuing 

Continuing 

3310 

WWMCCS  System  Engineering 

4,098 

7,792 

11,658 

11,222 

Continuing 

Continuing 

3350 

Post-Attack  Architecture 

-0- 

1,650 

1,000 

500 

Continuing 

Cont inuing 

3380 

Next  Generation  WWMCCS  ADP 

4,643 

8,540 

0 

0 

0 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  ASP  MISSION  MEED:  This  program  element  supports  the  Worldwide  Military  Command  and 
Control  System  (WWMCCS)  which  provides  the  President,  Secretary  of  Defense  and  senior  military  commanders  with  essential 
information  pertaining  to  the  need  for  action  by  US  military  forces  and  disseminates  their  decisions  and  orders  to  those 
forces.  The  program  was  established  by  the  Deputy  Secretary  of  Defense  in  1976  to  achieve  new  WWMCCS  capabilities  and  to 
provide  continuing  improvements  to  the  WWMCCS.  To  effect  these  improvements,  the  Defense  Communications  Agency  (DCA)  retains 
the  responsibility  for  insuring  overall  program  integration  through  implementation  engineering  and  system  planning. 

C.  (U)  BASIS  FOR  FY  1983  RDT&E  REQUEST:  DCA  technically  supports,  monitors,  assists  and  advises  the  responsible  components; 
Office  of  the  Joint  Chiefs  of  Staff  (OJCS);  Deputy  Undersecretary  of  Defense  for  Communications,  Command,  Control  and 
Intelligence  (DUSD  C^I);  and  other  Defense  Agencies  on  Command,  Control  and  Communications  (C-*)  related  matters.  In  this 
capacity,  DCA  will  continue  to  guide  the  implementation  of  near-term  WWMCCS  improvements  and  plan  overall  C^  systems 
improvements  through  engineering  and  programmatic  analysis,  promulgation  of  system  planning  documents,  requirements  analysis 
and  definition,  system  integration  and  interoperability  studies,  and  development  of  performance  measure  parameters. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  A^major  initiative  under  the  Enhanced  Post-Attack  WWMCCS  Capabilities 

project  was  ^o  be  the  concept  development  for  a|^  launched  communications  satellite  system  for 

satellite  communications.  As  a  result  oF  the  termination  of  this  project,  the  associated  funds  have  been 
deleted  trom  the  Defense  Communications  Agency's  request. 


E.  (U)  OTHER  APPROPRIATION  FUNDS: 
'rocurement 

Iperations  and  Maintenance 


FY  1981  Actual 

0 

3,815 


FY  1982  Estimate 
385 
3,944 


FY  1983  Estimate 
0 

8,335 


Project:  2910 _ 

Program  Element:  32019K 
DoD  Mission  Area:  #331 

F.  (U)  DETAILED  bACKGROUND  AND  DESCRIPTION:  Provides  the  development  of  system-level  specifications,  technical  support  to 
WWMCCS  field  nodes,  and  special  studies  of  Command,  Control  and  Communications  (C^)  problems  and  issues.  rhese  system 
engineering,  planning,  and  field  engineering  efforts  are  required  by  the  Defense  Communications  Agency  (DCA)  in  order  to 
fulfill  its  responsibility  for  technically  guiding  the  implementation  of  new  WWMCCS  capabilities  and  directing  the 
near/ mid-range  evolution  of  the  WWMCCS.  System  engineering  responsibilities  for  the  WWMCCS  are  segregated  imo  the  areas  ot 
near/mid-term  improvements  and  long-range  planning.  This  project  guides  the  implementation  of  new  WWMCCS  capabilities  and 
performs  the  required  engineering  studies  and  analyses  which  are  directed  toward  1980's  WWMCCS  improvements.  It  also  pro¬ 
vides  engineering  support  to  field  WWMCCS  nodes  directed  toward  mid  1980's  WWMCCS  improvements.  The  above  mentioned  eftorts 
and  their  associated  documents  permit  DCA  to  exert  rational  controls  over  the  growth  and  modification  of  the  WWMCCS  and  guide 
the  members  of  the  C^  community  through  current  and  future  C^  planning. 

G.  (U )  RELATED  ACTIVITIES:  For  the  new  WWMCCS  capabilities,  the  Army  is  the  cognizant  component  for  the  implementation  ot 
Jam-Resistant  Secure  Communications  and  Mobile  Command  Centers,  the  Navy  is  the  cognizant  component  for  the  Secure 
Voice/Graphics  Conferencing  project  and  the  Air  Force  is  the  cognizant  for  the  Proliferated  Ground  Wave  Communications 
System.  DCA  is  the  cognizant  component  for  the  Command  Information  System.  Each  of  these  projects  are  also  related  to  other 
on-going  projects  such  as  the  Defense  Communication  System,  WWMCCS  Information  System  (WIS)  Modernization  and  the  CINC  C-* 
Initiative  Program. 

H.  (U)  WORK  PERFORMED  BY:  TRW,  CSC,  and  ESI. 

I.  (U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  The  WWMCCS  Current  System  Description  (CSD)  was  published  in  draft  torm  in 

FY  78  and  FY  79.  The  CSD  first  edition  was  published  in  FY  80.  While  the  first  edition  did  not  describe  all  the  WWMCCS 
nodes,  it  did  describe  all  major  nodes  except  for  the  Defense  Agencies.  Additional  coverage  was  incorporated  in  an  FY  1981 
update  which  expanded  the  CSD  to  include  representative  alternates,  emergency  relocation  sites,  and  the  Rapid  Deployment 
Joint  Task  Force.  During  FY  81  a  method  was  developed,  based  upon  the  WWMCCS  CSD,  for  system  integration  analyses  of  WWMCCS 
improvements . 


Title:  WWMCCS  Near/hid-Ierm  Engineering 

Title:  WWMCCS  System  Engineering _ 

Budget  Activity:  Strategic  Programs  *3 


mi  r 
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2.  (U)  FY  1982  Program:  WWMCCS  engineering  support  and  integration  analysis  will  be  accomplished  to  support 
near-term  enhancements  in  the  NMCS  and  CINC  command  facilities.  Surveillance  and  Warning  as  well  as  communications 
initiatives  will  be  evaluated  to  assure  adequate  integration  into  the  WWMCCS.  Engineering  efforts  will  focus  on  interface 
and  interoperability  of  improvements  to  provide  a  system  approach  toward  WWMCCS  upgrades.  The  WWMCCS  Current  System 
Description  (CSD)  will  be  refined  and  expanded  to  include  the  Defense  Agencies  and  a  study  will  be  pertormeo  to  determine 
the  optimum  manner  of  including  Defense  intelligence  channels.  A  structure  will  be  established  to  allow  configuration 
control  of  the  WWMCCS.  Refinements  in  the  CSD  will  be  aimed  at  enhancing  the  usefulness  of  the  CSD  to  planners  and 
operators.  A  method  will  be  developed  to  analyze  the  WWMCCS  capabilities  in  stressed  environments  in  order  to  determine 
deficiencies.  Technical  assistance  will  be  started  to  the  Commanders-in-Chie f  (CINC’s)  to  support  CINC  command  and  control 
ini t ia t i ves . 

3.  (U)  FY  1983  Planned  Program:  The  expanded  effort  in  providing  WWMCCS  engineering  support  to  CINC's  and 
integration  will  continue  during  FY  83.  Efforts  will  continue  to  support  enhancements  in  the  functional  areas  of 
communications,  command  centers  and  warning  systems.  The  WWMCCS  CSD  will  be  expanded  to  include  the  Defense  intelligence 
channels  and  to  respond  to  changes  in  command  configuration.  Studies  will  be  conducted  utilizing  the  integration  method 
developed  in  FY  81  and  the  deficiency  analysis  method  developed  in  FY  82. 

4.  (U)  FY  1984  Planned  Program:  The  WWMCCS  CSD  will  be  refined  to  follow  changes  in  command  configuration.  Studies 
and  analysis  will  be  conducted  utilizing  previously  developed  methods.  The  field  engineering  efforts  will  be  continued. 


5.  (0)  Program  to  Completion:  This  is  a  continuing  program. 

6.  (U)  Mi les tones :  The  WWMCCS  CSD  expansions  will  be  published  at  the  end  of  each  fiscal  year  and  incorporated  with 


each  field 
completed . 

update.  Studies  and  analysis  of 

Field  support  will  be  provided  on  an 

various  projects/nodes  will 
ad  hoc  basis. 

be  performed 

continual ly 

and  reported 

7.  (U) 

Resources  (t 

in  thousands): 

FY  82 

FY  83 

FY  84 

FY  85 

FY  86 

FY  87 

1,848 

2,998 

2,893 

3,033 

2,809 

2,843 

3?  7 


Project:  2950 _ 

Program  Element:  32Q19K 
DoD  Mission  Area:  #331 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  In  October  1977,  the  Assistant  Secretary  of  Defense  1C3I)  directed  a 

review  of  the  capabilities  of  the  Worldwide  Military  Command  and  Control  System^  (WWMCCS )  to  suDDort  general  nuclear  war. 
One  of  the  findings  of  this  review  was  that  there  are  major  deficiencies  in  the  j t  WWMCCS  wnicn 

limit  the  ability  of  WWMCCS  to  support  the  National  Command  Authorities  (NCA)  under  certain  attack  conditions  and  lor^-" 
There  are  a  number  of  conceptual  alternatives  for  improving  these  deficiencies.  However,  toaay 
there  is  not  sufficient  technical  information  available  to  adequately  assess  the  cost  and  performance  risk  associated  with 
these  alternatives.  This  project  has  been  established  to  conduct  research  and  development  aimed  at  establishing  a 
responsive,  reconst itutabie  and  enduring  Command,  Control  and  Communications  (C3)  system  and  support  the  acquisition  of 
morej  WWMCCS  General  War  capabilities.  This  program  includes  analyses  to  support  the  modification 

of  existing  plans,  the  development  of  new  procedures  to  improve  the  use  of  current  WWMCCS  and  non-WWMCCS  systems  ana  tech¬ 
nology  activities  to  enhance  the  capability,  endurance  and  reconstitution  of  both  the 

WWMCCS.  The  focus  of  the  technology  activities  will  be  the  development  of  detailed  design  and  cost  tradeotis, 
testing  and  prototype  development  for  technical  and  cost  risk  reduction,  and  the  formulation  of  cost  and  schedule  data  to 
support  informed  decisions. 


Title:  Enhanced  Post-Attack  WWMCCS  Capabilities 

Title:  WWMCCS  System  Engineering _ 

Budget  Activity:  Strategic  Programs  »3 


G.  RELATED  ACTIVITIES:  On  2  October  1981,  the  Deputy  Secretary  of  Defense  directed  Army,  in  coordination  with  DCA, 

to  develop  and  deploy  a  Capability.  On  9  December  1981,  the  Deputy  Undersecretary  of  Defense  (t3I) 

directed  termination  of  tfie  Program  in  favor  of  other,  more 


enduring  capabilities  such  as 


communications . 


H.  (U)  WORK  PERFORMED  BY:  USAF ,  MITRE,  IBM  and  TRW. 

I.  (U)  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 


Radio  and  satellite 


1.  FY  1981  and  Prior  Accomplishments:  This  project  (formerly  called  WWMCCS  Survivability  R&D)  began  in  FY  I960. 

Major  efforts  which  were  initiated  include:  an  architecture  for  post-attack  C3;  detailed  analyses  of  the  design  ana  cost 
tradeoffs  associated  with  the  reconstitution  of  cri^cal|  systems;  identification  of  communications  un¬ 
certainties  for  highly  survivable,^  facilities;  and  definition  ofH~  ^capabilities. 

Completed  a  concept  of  operations  for  a/  1  ^and  comple  t^^  cons  true  t  ion  of  a  mock-up  Ini¬ 
tiated  developmental  design  of  a|  (  '  communications  system  to  support  our 

strategic  forces  following  a  nuclear  attack,  initiated  concept  ana  design  studies  for  alternative  r 

systems  needed  to  support  WWMCCS  tactical  warning  and  assessment  needs.  Completed^  an  ^ evaluation  oi( 

communication  system  concepts.  Completed  an  evaluation  of  alternatives  to  the,  Project  which  supported 

the^mination  of  in  favor  of  other  communications  alternatives  such  as|  " J. 


2.  FY  1982  Program:  Continue  the  on-going  design  and  co£t  tradeoff  analyses  and  accomplish  other  studies  in 

support  of  the  Army's  effort  on  thef”  For  communications  systems,  develop  an  airborne 

J  network,  develop  and  begin  testing  of  an|  /antenna  receiving  system,  and  initiate  prototype  system 

acquis  it  ion” and  testing.  Initiate  study  of  programs  to  determine  feasibility  of  accelerating  the  acquisition 

of  eqyipment  to  provide  early  Initial  Operating  Capability  (IOC)  for  WWMCCS  and _ other  uses.  continue  design 

studies  for  the  I  and  develop  concepts  for  the/ 

~  Define  and  develop  an  surveillance  demonstration.  Funding  increases  in 

FY  1982  provide  for  major  research  and  development  acquisitions  and  prototype  constructions  to  be  initiated  in  FY  1982  and 
continued  through  FY  1984. 

3.  FY  1983  Planned  Program:  Continue  the  design  and  cost  tradeoff  analyses  and  Advanced  Development  Model  (ADM) 

development  efforts  for  the  Continue  prototype  acquisition  for  systems  and  demonstration  of  antenna 

systems.  Continue  experiments.  Demonstrate  surveillance.  Develop  demonstration 

plan  Develop  imp femen t a t ion  pian  for  In  coordination  with  JCS  and  services,  determine  application  ot 

quipment  to  satisfy  WWMCCS  and  otner  user  requirements. 

>•  FY  1984  Planned  Program:  Continue  support  of  the  Army  effort.  Continue  to  expedite  the  application  ot 

technology  to  satisfy  user  requirements.  Accelerate  the  acquisition  of  an  Surveillance  System 

and  the ( 

5.  (U)  Program  to  Completion:  This  is  a  continuing  program  with  an  overall  objective  of  providing  the  WWMCcS  with 
the  enhanced  post-attack  capabilities  required  to  become  a  reconstitutable  and  enduring  C3  system. 

6.  Milestones: 


o  DoD  decision 


FY  84). 


o  Demonstrate 


System  (FY  84). 


o  Demonstration 


is  scheduled  for  FY  84. 


7.  (U)  Resources  ($  in  thousands): 


FY  81  FY  82 


14,033  29,439 


28,076 


14,712 


11,182 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  3310 _ 

Program  Element:  #32019K 

DoD  Mission  Area:  Strategic  C2 


Title:  WWMCCS  System  Engineering _ 

Title:  WWMCCS  System  Engineering _ 

Budget  Activity:  t 3  Strategic  Programs 


F.  DETAILED  BACKGROUND  AMD  DESCRIPTION:  This  project  provides  the  development  of  master  planning  guidance  for  C3 
systems,  technical  and  architectural  plans  and  special  studies  of  C3  problems  and  issues.  These  system  engineering  and 
planning  efforts  are  required  by  the  Defense  Communications  Agency  (DCA)  in  order  to  fulfill  its  responsibility  for 
technically  guiding  the  implementation  of  new  WWMCCS  capabilities  and  directing  the  architectural  evolution  of  the  WWMCCS. 
System  engineering  responsibilities  for  the  WWMCCS  are  segregated  into  the  areas  of  near/mid-term  engineering  and 
long-range  planning.  The  Defense  Communications  Agency  provides  the  development  of  long  range  engineering  plans  and 
systems  architectures  to  insure  the  overall  integration  of  the  WWMCCS.  The  above  mentioned  efforts  and  their  associated 
documents  permit  DCA  to  exert  rational  controls  over  the  growth  and  modification  of  the  WWMCCS  and  guide  the  members  of  the 
C3  conmunity  through  current  and  future  C3  planning.  Finally,  effective  in  April  1980,  DCA  was  designated  Protocol 
Standardization  Executive  Agent  for  DoD  with  the  responsibility  for  establishing  and  controlling  protocol  standards  for 
common  user  data  communications  networks  within  DoD. 


G.  RELATED  ACTIVITIES:  DCA,  through  the  Command  and  Control  Technical  Center,  guides  the  implementation  of  new  WWMCCS 
capabilities  and  performs  the  required  engineering  studies  and  analyses  directed  toward  short-term  WWMCCS  improvements. 
DCA  is  also  designated  as  cognizant  component  for  the  Command  Information  Subsystem.  These  efforts  relate  to  other 
on-going  WWMCCS  programs  under  the  Services  and  Defense  Agencies  (e.g.  Theater  Nuclear  Forces  C3,  WIS  modernization, 
WWMCCS  warning  systems,  etc.). 


H.  WORK  PERFORMED  BY:  MITRE,  IBM,  the  Institute  for  Defense  Analyses,  as  well  as  a  new  contractor  to  be  competitively 
selected  in  the  second  quarter  FY  1982. 


PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

330  i.  FY  1981  and  Prior  Accomplishments:  FY  1977  and  FY  1978  efforts  concentrated  on  developing,  coordinating  and 
issuing  technical  and  programmatic  guidance  for  the  implementation  of  the  WWMCCS  Selected  Architecture  as  well  as 
developing  a  more  comprehensive  system  engineering  program  aimed  at  the  total  WWMCCS  rather  than  just  the  future  WWMCCS 
capabilities.  A  WWMCCS  Five  Year  Plan  has  been  annually  published  to  provide  the  technical  and  programmatic  guidance  to 
resolve  deficiencies  in  existing  WWMCCS  capabilities.  System  engineering  assistance  for  CINC  C3  related  problems  was 
initiated  with  the  establishment  of  a  WWMCCS  System  Engineering  (WSE)  European  Office  at  HQ  USEUCOM  and  WSE-Pacific  office 
at  HQ  PACOM.  Selected  communications  integration  and  mobile  command  center  problems  have  been  reviewed  and  analyzed  for 
the  development  of  alternatives  to  resolve  future  WWMCCS  interoperability  and  standardization  problems.  Technical  support 
was  provided  during  FY  1961  for  the  finalization  of  architectural  and  communications  technology  for  use  in  a  NATO 
environment.  A  European  Theater  Nuclear  Weapons  C3  System  Improvement  Plan  defining  an  orderly  evolution  from  the  existing 
and  near-term  planned  system  to  a  system  which  satisfies  future  theater  requirements  was  published  in  FY  1981. 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  3310 _ 

Program  Element:  #32019K 

DoD  Mission  Area:  Strategic  C2  -  #331 


Title:  WWMCCS  System  Engineering _ 

Title:  WWMCCS  System  Engineering 

Budget  Activity:  #3  Strategic  Programs 


2.  FY  1982  Program:  Strategic  C3  planning  guidance  for  C3  programs  will  be  developed  for  the  Services  and 
Agencies  responsible  for  C3  programs.  Existing  technical  issues  for  DoD  HF  programs  will  be  identified  and  appropriate 
recommendations  will  be  published  in  a  DoD  HF  Improvement  Plan.  The  C3  architectures  will  be  reviewed  and  technically 
assessed  for  integration  with  the  telecommunications  and  WWMCCS  Information  System  architectures  currently  under 
development.  Strategic  C3  capabilities  will  continue  to  be  assessed  for  improving  the  effectiveness  of  C3  in  support 
of  strategic/national  weapons  systems  and  forces.  Theater  Nuclear  Weapons  C3  system  improvement  planning  efforts  will 
continue  for  both  the  U.S.  European  Command  (USEUCOM)  and  the  U.S.  Pacific  Command  (PACOM).  Theater/tactical  architectural 
efforts  will  continue  and  C2  system  engineering  to  the  CINCs  will  continue  for  HQ  USEUCOM,  HQ  PACOM  and  be  initiated  for 

HQ  USREDCOM. 

3.  FY  1983  Planned  Program:  Basic  system  engineering  efforts  will  continue  to  integrate  the  efforts  of  the  military 
departments  and  defense  agencies  and  insure  the  overall  integration  of  C3  systems.  Theater  architectural  effortB  will 
continue  and  assistance  to  the  WSE-USEUCOM,  WSE-Pacific  and  WSE-USREDCOM  field  offices  will  be  expanded  in  support  of 
theater  command  and  control  programs.  Additionally,  a  new  field  office  will  be  opened  at  the  Strategic  Air  Command  to 
provide  C2  system  engineering  assistance.  Svstems  analysis  efforts  will  continue  for  the  formulation  of  theater/tactical 
long-range  plans,  development  of  strategic  C3  capabilities,  and  expansion  of  strategic  force  management  activities. 

Theater  Nuclear  Weapons  C3  system  improvement  planning  efforts  will  lead  to  the  development  of  a  comprehensive 
improvement  program.  Work  will  expand  into  the  development  of  protocol  standards  for  computer  communications  networks. 

This  work  is  essential  for  the  interoperability  of  our  information  systems,  especially  as  DoD  moves  into  major 
modernization  efforts  like  the  WWMCCS  Information  System. 

4.  FY  1984  Planned  Program:  C3  master  planning,  system  engineering,  theater  C3  improvement  and  WSE  field 
engineering  efforts  will  continue  to  provide  the  systems  planning  and  architectural  development  necessary  for  integrated 
and  balanced  C3  capabilities.  C2  system  engineering  efforts  for  the  Aerospace  Defense  Command  (ADCOM)  will  begin  with 
the  establishment  of  WSE-ADCOM. 

5.  Program  to  Completion:  This  is  a  continuing  program. 


6.  Milestones :  Publish  the  final  WWMCCS  Five  Year  Plan  (FYP  84),  1st  Qtr  FY  1982 

Publish  a  European  Theater  Nuclear  Weapons  System  Improvement  Plan  Supplement,  1st  Qtr  FY  198 
Publish  an  initial  HF  Improvement  Plan,  1st  Qtr  FY  1982 
Publish  an  initial  Master  Plan  Overview,  3rd  Qtr  FY  1982 
Publish  a  Strategic  Master  Plan,  1st  Qtr  FY  1983 

Publish  a  Pacific  Command  Theater  Nuclear  Weapons  System  Improvement  Plan,  3rd  Qtr  FY  1983 
Initiate  system  engineering  efforts  for  CINCSAC  and  CINCAD,  during  FY  1983 

Initiate  system  engineering  efforts  for  CINCMAC,  during  FY  1986 


7.  Resources  ($  in  thousands): 
RDT&E 


FY  81 
4,098 


FY  82 
7,792 


FY  83 
11,658 


FY  84 

11,222 


FY  85 
11,391 


FY  86 
10,856 


FY  8  7 
11,094 


TEST  AND  EVALUATION  DATA:  (Not  Applicable) 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  3380 _ 

Program  Element:  #32019K 

DoD  Mission  Area:  Strategic  C2  -  #331 

F.  DETAILED  BACKGROUND  &  DESCRIPTION:  This  project  started  as  the  "Research  and  Development  in  tue  Operational  Utility  of 
WWMCCS  ADP."  Originally,  experiments  were  designed  to  determine  the  operational  utility  of  Automatic  Data  Processing  (ADP) 
for  WWMCCS.  In  response  to  Congressional  direction,  the  Defense  Communications  Agency  deleted  the  FY  1980  funding  for  the 
continuation  of  research  and  development  efforts  in  the  operational  utility  of  WWMCCS  ADP  and,  instead,  established  a  new 
program  entitled  "Next  Generation  WWMCCS  ADP  Definition."  This  program  supports  the  Defense  Communications  Agency's 
responsibilities  for  modernizing  the  current  WWMCCS  ADP  systems  (acquired  from  Honeywell  Information  Systems,  Inc.  in  1971) 
and  developing  an  architectural  foundation  for  a  fully  integrated  WWMCCS  Information  System  (WIS).  The  WIS  is  defined  to 
encompass  basic  operational  concepts,  specific  functional  processing  needs,  information  reporting  requirements  and 
procedures,  data  displays,  communications,  etc.,  as  well  as  the  ADP  hardware/software  assets,  which  support  command  and 
control  operations. 

G.  RELATED  ACTIVITIES:  The  Command  Information  Subsystem  of  DCA,  the  Advanced  Command,  Control  and  Communications 
Technology  program  of  the  Defense  Advanced  Research  Projects  Agency,  the  Network  Front-End  program  of  DCA,  the  Computer 
Security  Consortium  of  DUSD  (C^I)  and  the  overall  WIS  Modernization  program. 

H.  WORK  PERFORMED  BY:  MITRE  Corporation,  Systems  Development  Corporation,  TRW  Corporation,  IBM  Corporation  and  the  Services. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Published  a  Program  Definition  Plan  for  R&D  in  Operational  Utility  of  ADP  in 
support  of  the  WWMCCS  in  FY  1977  and  a  Technical  Development  Plan  for  execution  of  the  Program.  Published  a  WWMCCS 
Information  System  Engineering  Management  Plan  in  early  FY  1979  that  provided  a  framework  for  the  management  and  coordinated 
development  of  the  WIS.  Conducted  security  experiments  in  November  1980  which  demonstrated  potential  security  solutions  for 
the  current  and  future  WWMCCS  ADP  systems.  Delivered  a  progress  report  on  modernizing  the  current  ADP  systems  which  support 
the  WWMCCS  to  Congress  in  January  1981.  In  FY  1981,  an  ADP  architecture  was  developed  for  the  WIS  and  used  to  derive  the  WIS 
security  requirements. 

2.  FY  1982  Program:  Initiate  a  comparative  analysis  on  data  base  management  systems  and  techniques  required  to 
transition  current  WWMCCS  data  bases  to  the  future  system.  Continue  to  review  the  WIS  network  capabilities,  identify 
functional  WIS  network  requirements  and  synthesize  the  planned  WIS  network  capabilities.  Develop  design  considerations  for 
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Title:  Next  Generation  WWMCCS  ADP _ 

Title:  WWMCCS  System  Engineering _ 

Budget  Activity:  #3  Strategic  Programs 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  3380 _  Title:  Next  Generation  WWMCCS  ADP _ 

Program  Element:  #32019K  Title:  WWMCCS  System  Engineering _ 

DoD  Mission  Area:  Strategic  C2  -  #331 _  Budget  Activity:  #3  Strategic  Programs _ 

terminal/hardware  architectures  which  can  support  information  collection  and  processing  in  the  WIS  environment.  Continue  me 
development  of  a  WIS  computer  security  architecture  for  different  levels  of  classified  information.  Complete  the  oevelopment 
*•  of  a  broad  architecture  for  a  more  survivable  and  efficient  Joint  Reporting  Structure  network.  Complete  development  of  a 

report  on  WIS  requirements,  modernization  and  architecture.  Support  the  initiation  of  WIS  modernization  efforts  unaer  tne 
WIS  Joint  Program  Manager  (JPM). 

3.  FY  1983  Planned  Program:  None.  Ongoing  WIS  modernization  efforts  will  be  the  responsibility  of  the  Air  Force  WIS 

)  Joint  Program  Manager. 

4.  FY  1984  Planned  Program:  None. 

5.  Program  to  Completion:  The  WIS  Joint  Program  Manager  will  continue  as  the  central  focal  point  for  coordinating  and 
controlling  all  WWMCCS  ADP  upgrading  and  modernization  activities.  The  procurement  of  equipment  for  specific  WIS  sites  and 
the  development  of  command  and  site  unique  portions  of  the  WIS  modernization  will  remain  the  responsibility  of  DCA  and  the 
Services. 


6.  Milestones :  Publish  the  final  WIS  Modernization  Report,  3rd  Qtr.  FY  1982. 

Deliver  the  WIS  Security  Architecture  Report  to  the  WIS  Joint  Program  Managment  Office  (JPMO), 
mid  FY  1982. 

Transfer  WIS  modernization  responsibilities  to  the  JPMO  during  FY  1982. 


7 .  Resources  (j  in  thousands): 
RDT&E 


FY  81 
4,643 


J.  TEST  AND  EVALUATION  Data:  (Not  Applicable) 


FY  82  FY  83  FY  84  FY  85  FY  86  FY  87 
8,540  0  0  0  0  0 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  33131K  Title:  MEECN 

DoD  Mission  Area:  Strategic  Communications  #333  Budget  Activity:  Strategic 

Programs  #3 

A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Est iraated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

To  Completion 

Cost 

2181 

System  Operational  Analysis 

618 

1591 

1775 

1971 

Continuing 

N/A 

2182 

System  Performance  Evaluation 

1363 

1960 

2217 

2801 

Continuing 

N/A 

2183 

System/Subsystem  Planning 

908 

1653 

1631 

1651 

Continuing 

N/A 

2184 

Engineering  Analysis  and  Development 

701 

1279 

1222 

1270 

Continuing 

N/A 

2185 

Strategic  Connectivity  Engineering 

0 

0 

3000 

3300 

Continuing 

N/A 

TOTAL  FOR  PROGRAM  ELEMENT 

3590 

6483 

9845 

10993 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  provides  the  system  engineering,  development,  test  and 
evaluation,  and  technical  support  for  the  Minimum  Essential  Emergency  Communications  Network  (MEECN).  The  MEECN  is  a  diverse 
network  of  communications  assets  with  the  mission  of  providing  highly  reliable  communications  between  the  National  Command 
Authorities  (NCA)  and  the  strategic  forces  deployed  globally.  The  various  component  subsystems  composing  the  MEECN  are  devel¬ 
oped,  operated,  and  maintained  by  the  Services.  This  program  element  also  supports  the  planning,  engineering,  and  testing  of 
the  overall  Strategic  Connectivity  Network  which  Includes  the  functions  of  Tactical  Warning/Attack  Assessment,  Conferencing, 
Emergency  Action  Message  Dissemination,  and  Force  Management. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  This  program  element  is  comprised  of  five  projects.  System  Operational  Analysis  provides 
the  necessary  analytical  tools  and  studies  to  determine  the  technical  and  operational  performance  of  the  MEECN  and  MEECN  Support 
Systems  with  regard  to  connectivity,  survivability,  and  deficiencies  in  a  simulated  stressed  environment.  It  also  provides  the 
vehicle  for  conduct  of  JCS  and  OSD  (C^I)  assigned  system  and  equipment  studies.  System  Performance  Evaluation  provides  for 
the  technical  and  operational  testing,  evaluation,  and  analysis  of  the  following:  current  MEECN  assets  and  Networks  (Very  Low 
Frequency/Low  Frequency  (VLF/LF),  High  Frequency  (HF),  Very  High  Frequency/Ultra  High  Frequency  (VHF/UHF) ,  and  Super  High  Fre¬ 
quency  (SHF));  overall  MEECN;  JCS  operational  exercises;  the  Worldwide  Airborne  Command  Post  (WWABNCP)  System;  and  MEECN  Support 
Systems  in  a  non-stressed  environment  and  in  configurations  simulating  severe  stress  and  trans  and  post-attack  damage.  System/ 
Subsystem  Planning  produces  the  annual  MEECN  Master  Plan.  This  Plan  contains  recommended  Improvements  for  consideration  by  "the 
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Program  Element:  33131K 
DoD  Mission  Area:  Strategic  Communications  #333 


Title:  MEECN 

Budget  Activity:  Strategic 

Programs  #3 


JCS,  Services  and  Defense  Agencies.  The  Plan  also  provides  consolidated  guidance  for  formulating  the  Services  and  Defense 
Agencies  Program  Objective  Memoranda.  Engineering  Analysis  and  Development  assesses  new  procedures,  equipments  and  systems  from 
a  cost  and  effectiveness  viewpoint  for  possible  inclusion  into  the  MEECN.  The  objectives  of  Strategic  Connectivity  Engineering 
are  to  engineer  and  test  a  strategic  connectivity  capability  which  supports  the  command  and  control  functions  through  all  levels 
of  nuclear  conflict  into  the  period  of  protracted  war. 

D.  COMPARISON  WITH  FY82  DESCRIPTIVE  SUMMARY:  FY83  resources  show  a  $3, 338, 000  increase  from  FY82  to  FY83.  The  bulk  of  this 
amount ,  "73  ,000,000,  Is  due  to  the  inclusion  of  the  Strategic  Connectivity  Engineering  (SCE)  project  in  this  PE  for  FY83  to 
assure  the  provision  of  a  “MEECN-llke"  focus  for  the  additional  critical  emergency  functions.  This  project  was  originally 
funded  under  PE  32016K  until  the  PPBS  cycle  allowed  transfer  to  this  PE.  A  Program  Plan  has  been  produced  which  delineates 
those  areas  requiring  additional  investigation  and  funding.  System  Operational  Analysis  is  Increased  by  $184,000  to  allow  more 
extensive  MEECN  modeling  to  enable  greater  analysis  of  survivability  and  connectivity  in  a  simulated  stressed  environment. 
System  Performance  Evaluation  is  increased  by  $257,000  to  enable  more  in-depth  operational  testing  and  evaluation  of  current 
MEECN  assets  with  additional  emphasis  on  HF  communications  with  the  CINCPAC  theater.  The  remaining  projects,  System/ Subsystem 
Planning  and  Engineering  Analysis  and  Development,  will  be  reduced  In  FY83  by  $22,000  and  $57,000  respectively,  as  a  result  of 
changing  priorities. 

E.  OTHER  APPROPRIATION  FUNDS: 

FY  1981  FY  1982  FY  1983 
Project  2185  Actual  Estimate  Estimate 


Procurement  0  0  10000 

Operation  and  Maintenance  0  0  880 


FY  1984 
Estimate 

10000 

1000 
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Project:  2182 
Program  Element:  33131K 
DoD  Mission  Area:  Strategic  Communications  #333 


Title:  Systems  Performance  Evaluation 
Title:  MEECN 

Budget  Activity:  Strategic  Programs  #3 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  for  the  technical  and  operational  testing,  evaluation,  and  analysis  of  cur¬ 
rent  MEECN  assets  and  networks,  JCS  operational  exercises,  and  MEECN  Support  Systems  in  a  non-stressed  environment  and  in  modi¬ 
fied  configurations  simulating  severe  stress  or  trans-attack  and  post-attack  damage.  This  project  is  composed  of  eight  tasks. 
The  VLF/LF  Test  and  Evaluation,  HF  Test  and  Evaluation,  VHF/UHF  Test  and  Evaluation,  and  Network  Performance  Improvement  tasks 
provide  for  testing  and  analysis  to  evaluate  and  improve  the  connectivity  and  operational  capabilities  of  the  particular  MEECN 
communications  networks.  The  Worldwide  Network  Assessment ,  JCS  MEECN  Exercise  Evaluation,  and  Test  and  Evaluation  Management 
Support  tasks  provide  technical  assistance,  test,  and  analysis  support  to  JCS  in  conjunction  with  POLO  HAT  and  other  exercises 
as  called  for  by  the  MEECN  Communications  Plan  and  MEECN  Test  and  Evaluation  Program.  The  MEECN/MEECN  Support  Systems  task 
provides  for  testing  of  MEECN/MEECN  Support  Systems  in  a  simulated  stressed  environment  to  develop  Improvements  in  inter¬ 
operability  and  operational  procedures. 

G.  RELATED  ACTIVITIES:  The  prime  users  of  MEECN  System  Engineering  products  are  the  OSD,  the  JCS,  the  CINCs,  the  Services,  the 
National  Security  Agency  and  the  Defense  Nuclear  Agency.  In  addition,  the  MEECN  is  a  worldwide  diverse  network  of  communi¬ 
cations  assets  owned,  operated  and  managed  by  the  Services. 

H.  WORK  PERFORMED  BY:  Naval  Electronics  Systems  Engineering  Agency,  MITRE,  ESI  and  TRW. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments: 

Recommendations  for  improved  interoperability  and  connectivity  of  the  communication  networks  comprising  MEECN  were  pro¬ 
vided  to  the  Services  through  the  approved  MEECN  Master  Plan.  This  plan  is  published  annually.  This  project  also  provided 
guidance  in  conduct  of  the  C^  Net  Assessment  task  for  the  SecDef. 

2.  FY  1982  Program: 

VLF/LF,  HF,  UHF  (including  SATCOM),  and  Emergency  Rocket  Communications  Systems  (ERCS)  worldwide  link  and  network  tests 
and  evaluations  will  continue.  Adaptive  HF/VHF  development  tests  will  be  supported.  Communication  ranges  of  the  revised  air¬ 
borne  narrowband  Secure  Voice  communications  system  will  be  determined.  MEECN  performance  under  selected  trans-attack  scenarios 
will  continue.  The  FY81  Test  and  Evaluation  Summary  and  FY83  Tee  and  Evaluation  Program  Plan  will  be  completed. 
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Project:  2182 
Program  Element:  33131K 

DoD  Mission  Area:  Strategic  Communications  #333 


Title:  Systems  Performance  Evaluation 
Title:  MEECN 

Budget  Activity:  Strategic  Programs  #3 


3.  FY  1983  Planned  Program: 

Enhancements  will  be  developed  for  establishing  HF  communications  to  and  within  the  CINCPAC  theater.  Alternate  means 
will  be  investigated  to  Improve  HF  radio  reliability,  both  for  the  Airborne  Command  Post  and  the  Navy  VLF/LF  relay  aircraft. 
This  project  will  continue  to  support  POLO  HAT  and  other  OJCS  exercises  and  selected  network  tests  and  evaluations.  The  FY82 
Test  and  Evaluation  Summary  and  FY83  Test  and  Evaluation  Program  Plan  will  be  completed. 

4.  FY  1984  Planned  Program: 

An  operational  concept  and  implementation  method  will  be  developed  for  an  improved  ECCM  capability  aboard  WWMCCS  air¬ 
borne  resources.  Support  to  JCS  sponsored  exercises  will  continue  with  emphasis  on  maintaining  connectivity  to  the  forces  and 
no-notice  tests. 

5.  Program  to  Completion: 

This  is  a  continuing  project. 

6.  FY  83  Milestones: 

o  Forward  to  the  Services,  recommendations  for  enhancing  HF  communications  to  the  non-CONUS  theater. 

o  Perform  test  and  evaluation  of  WWABNCP  capabilities  in  trans  and  post-attack  periods. 

o  Publish  VLF/LF  coverage  charts  for  CINC  and  Service  planning. 

o  Conduct  evaluation  of  Air  Force  satellite  communication  performance  of  WWMCCS  airborne  resources. 

7.  Resources:  ($  in  Thousands) 

FY  1983  FY  1984 

Estimate  Estimate 

2217  2801 


FY  1981 
Actual 


FY  1982 
Estimate 
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1363 
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Project:  2185  Title:  Strategic  Connectivity  Engineering 

Program  Element:  33131K  Title:  MEECN 

DoD  Mission  Area:  Strategic  Communications  #333  Budget  Activity:  Strategic  Programs  #3 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Provides  a  single  engineering  focus  for  survivability  of  essential  communications 
supporting  the  emergency  action  functions  of:  Tactical  Warning/Attack  Assessment;  Conferencing;  Emergency  Action  Message  Dis¬ 
semination;  and  Force  Management.  This  project  consists  of  three  tasks.  Strategic  Connectivity  Planning  provides  for  analytic 
support  and  publication  of  the  Strategic  Connectivity  (SC)  Program  Plan  and  Engineering  Plan.  Strategic  Connectivity 
Engl nee ring/ Analysis  provides  for  engineering  and  analysis  support  to  evaluate  threats  and  identify  technical  alternatives  to 
assist  or  expedite  the  implementation  of  system  improvements.  Test  and  Evaluation  provides  for  planning  and  conduct  of  exer¬ 
cises  to  evaluate  the  performance  of  strategic  connectivity  systems. 

G.  RELATED  ACTIVITES:  Joint  Strategic  Connectivity  Staff  (JSCS). 

H.  WORK  PERFORMED  BY:  MITRE,  TRW,  CSC,  and  ESI. 

I.  PROGRAM  ACCOMPLISHMENT  AMD  FUTURE  PROGRAMS: 

1 .  FY  1981  and  Prior  Accomplishments: 

This  project  was  initiated  in  FY81. 

2.  FY  1982  Program: 

Two  annual  planning  documents  are  produced,  the  SC  Engineering  Plan  and  the  SC  Program  Plan.  These  plans 
maps"  for  enhancing  strategic  connectivity.  In  addition,  Technical  Analysis/Cost  Estimates  (TA/CE)  are  developed 
problems  in  the  areas  of  warning,  conferencing,  and  force  management.  Various  UHF  and  VF  equipment  are  tested 
conditions  to  establish  performance  capabilities  and  deficiencies. 

3.  FY  1983  Planned  Program: 

The  SC  Engineering  Plan  and  Program  Plan  will  be  reviewed  and  updated  with  emphasis  on  the  threat  to  strategic  con¬ 
nectivity  in  the  FY85-89  time  frame.  The  SC  Test  and  Evaluation  Plan  will  be  published.  Program  plans  will  be  developed  for 
various  subsystems. 


provide  "road 
to  help  solve 
under  varying 


333 


Project:  2185 
Program  Element:  33131K 
DoD  Mission  Area:  Strategic  Communications  #333 


4 •  FY  1984  Planned  Program: 

Continue  to  maintain  liaison  with  and  monitor  activities  of  C^I,  JCS,  DIA,  DNA  and  the  Military  Services  on  related 
High  Altitude  Electromagnetic  Pulse  (HEMP)  programs.  The  analysis  and  system  engineering  portion  of  this  project  would  have 
identified  near-term  Improvements  with  respect  to  connectivity.  Procurement  funds  for  these  improvements  will  begin  to  be 
transferred  to  the  implementing  agencies. 

5.  Program  to  Completion: 

This  is  a  continuing  project. 

6.  FY  1983  Milestones: 

o  Publish  the  Strategic  Connectivity  Test  and  Evaluation  Plan. 

o  Publish  Technical  Analysis/Cost  Estimates  (TA/CEs)  for  UHF  SATCOM  and  HF  orderwire  system  for  common  carrier  recon¬ 
stitution. 

o  Publish  updated  SCE  Program  Plan  and  Engineering  Plan. 

7.  Resources :  ($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

RDT&E  0  0  3000  3300 


Title:  Strategic  Connectivity  Engineering 
Title:  MEECN 

Budget  Activity:  Strategic  Programs  #3 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element  # 331 52K  Title:  WWMCCS  Information  System 

DoD  Mission  Area:  Strategic  Information  Systans  -  .'(334  Budget  Activity:  #3  Strategic  Programs 

A.  RESOURCES  (PROJECT  LISTINC):  (t  In  thousands) 


Project 

Nunber  11 1  le 

TOTAL  FOR  PROGRAM  ELEMENT 
3300  WIS  .lolnt  Program  Management 

Office  Support 

B.  BRIEF  DESCRIPTION  OF  ELEf  ENT  AND  MISSION’  NEED:  This  program  element  supports  the  modernization  of  current  Worldwide 
Military  Command  and  Control  System  automatic  data  processing  systans  (WWMCCS  ADP)  to  provide  an  integrated,  reliable,  and 
operationally  responsive  WWMCCS  Information  System  (WIS)  which  meets  the  command  and  control  needs  of  the  National  Command 
Authorities  and  senior  U.S.  military  commanders.  In  response  to  Congressional  requests,  a  progress  report  on  the  results  of 
current  activities  for  further  defining  the  operational  Information  system  requirements  and  making  the  basic  architectural 
choices  for  the  WWMCCS  Information  System  was  submitted  to  Congress  in  January  1981.  This  report  outlines  the  establishment 
of  a  WIS  Joint  Program  Manager  and  supporting  staff  to  manage  the  central  development  and  acquisition  of  standard  WIS 
components  and  act  as  the  DoD  focal  point  for  modernization  planning. 

C.  BASIS  FOR  FY  1983  RDT&F.  REQUEST:  The  WIS  Joint  Program  Management  Office  (JPMO)  requires  funds  to  fulfill  its 
responsibilities  for  providing:  architectural  and  overall  system  engineering  to  Include  the  preparation  of  top-level 
performance  specifications;  the  development,  promulgation  and  monitoring  of  technical  and  interface  standards  within  the  WIS; 
and  overall  interface  definition  with  other  systems.  FY  1983  funding  for  these  efforts  will  be  requested  by  the  Air  Force. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Since  the  time  of  the  FY  1982  RDT&E  Descriptive  Sunmary  submission,  the 
Deputy  Secretary  of  Defense  has  directed  the  establishment  of  a  WIS  Joint  Program  Manager  in  the  Air  Force.  WIS  Joint 
Program  Managenent  Office  support  funding  has  been  transferred  to  the  Air  Force. 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

0  3,884  0  0 

0  3,884  0  0 


Addl  tional 
to  Completion 
Continuing 
Conti  nui  ng 


Total 

Estimated 

Costs _ 

Conti  nul  ng 
Conti  nui  ng 


OTHER  APPROPRIATION  FUNDS: 


Operations  and  Maintenance 


FY  1981  Actual 
0 


FY  1982  Estimate 
610 


FY  1983  Estimate 
0 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  3500 _ 

Program  Element:  #33 1 52K 

DoD  Mission  Area:  Strategic  Information  Systems  #334 

i 


Title:  WIS  Joint  Program  Management  Otfice  Support 

Title:  WWMCCS  information  SvsLem _ 

Budget  Activity:  #3  Strategic  Programs _ 


v. 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  In  tasking  to  the  WWMCCS  System  Engineer  in  July  197 d,  the  Assistant  Secretary  of 
Defense  for  Command,  Control,  Communications  and  Intelligence,  ASD  (C-^l),  established  the  WWMCCS  Intcrmation  System.  The 
WIS  program  planning  was  documented  in  an  Engineering  Management  Plan  in  October  1978  and  approved  by  ASD  (C-*I)  in  1979. 

In  January  1981,  a  progress  report  on  WIS  was  submitted  to  Congress  which  outlined  the  establishment  of  a  WIS  Joint  Program 
Management  Office  to  provide  the  centralized  full-time  management  necessary  tor  the  implementation  of  the  WIS.  Inc  Deputy 
Secretary  of  Defense  in  e  memorandum  dated  5  November  1981,  directed  the  establishment  of  the  WIS  Joint  Program  Management 
Office  by  assigning  the  role  of  WIS  Joint  Program  Manager  to  the  U.S.  Air  Force. 


G.  RELATED  ACTIVITIES:  Existing  WWMCCS  ADP  capabilities  are  administered  and  supported  by  the  individual  services  and 
defense  agencies  under  the  overall  WWMCCS  ADP  Program.  Additional  WWMCCS  ADP  capabilities  currently  under  development  and/or 
being  implemented  include  the  development  of  a  Command  Information  Subsystem  and  enhancements  to  the  WWMCCS  Intercomputer 
Network  with  the  Defense  Communications  Agency  as  cognizant  agent. 


H.  WORK  PERFORMED  BY:  FY  1982  efforts  are  being  performed  by  the  MITRE  Corportation.  Additional  FY  1982  efforts  and  future 
WIS  modernization  efforts  will  be  performed  under  the  WIS  Joint  Program  Manager. 

I .  PROGRAM  ACCOMPLISHMENT  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Prior  WWMCCS  Information  System  Modernization  initiatives  were  performed  under 
the  Next  Generation  WWMCCS  ADP  project  and  funded  by  Program  Element  32019K. 


2.  FY  1982  Program:  The  Defense  Communications  Agency  will  define  the  major  components  and  functions  ,f  the  modernized 
WIS  and  refine  the  four  phases  of  WIS  modernization  as  defined  in  the  January  1981  report  to  Congress.  These  efforts  will  be 
transitioned  to  the  WIS  Joint  Program  Manager  and  additional  WIS  modernization  efforts  will  be  initiated  by  the  wlS  Joint 
Program  Manager. 


.  3.  FY  1983  Program:  None.  The  Air  Force  WIS  Joint  Program  Manager  will  assume  full  responsibility  tor  the 

modernization  of  the  WIS. 
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FY  1983  RDT&F  DESCRIPTIVE  SUMMARY 


Project:  3500 

Program  Element:  #33152K _ 

DoD  Mission  Area:  Strategic  Information  Systems  Z/334 


T1 1 1  e :  WIS  Joint  Program  Management  Office  Support 

Title:  WWMCCS  Information  System  _ 

Budget  Activity:  *3  Strategic  Programs _ 


4.  FY  1984  Program:  None.  The  JPMO  will  continue  the  development  of  the  joint  portions  of  the  WIS  modernization. 

5.  Program  to  Ccmpletlon:  This  Is  a  continuing  program  under  the  Air  Force  and  will  Include  system  engineering  and 
system  integration  for  the  WIS,  the  development  of  procurement  specifications  for  all  of  the  WIS  components,  and  the 
development  of  the  major  new  WIS  functional  capabilities. 


6.  Ml  les  tones :  Complete  a  functional  description  of  the  WIS  Transition  Package  -  1st  Qtr.  FY  1982. 

Prepare  an  initial  description  of  a  WIS  computer  simulation  model  -  1st  Qtr.  FY  1982. 
Complete  an  analysis  of  the  WIS  requirements  collection  effort  -  4th  Qtr.  FY  1982. 
Transfer  remaining  WIS  modernization  efforts  to  the  WIS  JPMO  -  Late  FY  1982. 

7.  Resources  ($  In  thousands):  FY  81  FY  82  FY  83  FY  84  FY  83  FY  8b 

RDT&E  0  3,884  0000 


FY  87 
0 


J.  TEST  AND  EVALUATION  DATA:  (not  applicable) 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  21135K  Title:  CINC  COMMAND  A  CONTROL  INITIATIVES 

DoD  Mission  Area:  Theater  Command  &  Control  #341  Budget  Activity:  Tactical  Programs  #4 


A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Total 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 

Est imate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

To  Completion 

Estimated 

Cost 

2541 

CINC  C2  INITIATIVES 

0 

2719 

700 

746 

Continuing 

N/A 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

2719 

700 

746 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  The  CINC  Command  and  Control  Initiatives  program  element  was  established 
during  FY  82  in  response  to  the  need  for  military  commanders  to  have  the  capability  to  adapt,  modernize,  and  maintain  their 
unique  command  and  control  systems.  Funding  under  this  program  element  permits  the  CINCs  to  tailor,  by  means  of  near-term, 
low-cost  enhancements,  their  unique  and  dynamic  command  and  control  systems  to  their  own  particular  missions,  geographic  areas 
of  responsibility,  and  Individual  styles  of  command.  All  projects  are  validated  by  the  JCS. 

c.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  RDT&E  funds  will  be  required  annually  to  provide  the  CINCs  with  the  capability  to  per  •  -m 
near-term,  low-cost  research  and  studies  in  order  to  implement  timely  improvements  to  their  unique  command  and  control  systems. 
It  Is  expected  that  the  CINCs  will  use  these  funds  primarily  to  adapt  and  evolve  their  existing  command  and  control  systems  to 
meet  unforeseen  and,  therefore  unprogrammable  requirements.  The  RDT&E  for  enhancements  institut'd  under  this  program  should 
normally  be  completed  within  one  fiscal  year  and  is  expected  to  result  in  discernable  improvements  in  the  readiness  and  combat 
capability  of  the  commands.  This  program  will  be  a  continuing  effort  with  outyear  funding  based  on  anticipated  needs  and  cost 
escalation  factors. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  ($  in  thousands) 

Initial  R&D  was  conducted  in  FY82.  It  is  anticipated  that  future  R&D  will  be  minimal  and  that  the  bulk  of  expen¬ 
ditures  will  be  In  Procurement  and  O&M  for  low  cost  short  term  projects. 


E.  OTHER  APPROPRIATION  FUNDS: 


FY  1981  Actual  FY  1982  Estimate  FY  1983  Estimate 
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Procurement 

Operations  &  Maintenance 


0 

0 


4800 

3000 


6580 

2700 


X 


$ 


r 
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Project :  2541 

Program  Element:  #2113 5K 

DoD  Mission  Area:  Theater  Command  and  Control  #341 


Titie:  CINC  C2  Initiatives 
Ti  t  le  :  CINC  Command  and  Control  Initiative: 
Budget  Activity: Tactical  Programs  #4 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  CINC  C^  Initiatives  program  Is  Intended  to  make  the  command  and  control  systems 
of  the  commanders  of  the  Unified  and  Speicifled  Commands  more  responsive  to  their  unique  and  dynamic  requirements.  The  estab¬ 
lishment  of  this  program  was  based  on  a  July  1978  Defense  Science  Board  study  and  subsequent  reinforcing  DoD  studies  on  commanc 
and  control  which  felt  it  essential  that  the  CINC's  be  provided  with  sufficient  funding  to  adapt  or  enhance  their  command  and 
control  systems  to  meet  unforeseen  events  or  situations.  Such  enhancements  are  to  be  primarily  low-  cost,  near-term  (current 
year)  fixes  to  existing  systems  which  would  result  in  their  evolutionary  upgrades. 

C.  RELATED  ACTIVITIES:  This  program  is  directly  related  to  existing  and  programmed  CINC  command  and  control  systems.  In  addi¬ 
tion  to  being  related  to  command  and  control  programs,  this  program  is  directly  related  to  WWMCCS  Communications,  WWMCCS  Commanc 
Centers,  WWMCCS  ADP,  and  WWMCCS  Surveillance  and  Warning  capability  improvements  outlined  in  the  current  WWMCCS  Five  Year  Pro¬ 
gram  and  WWMCCS  Five  Year  Plan. 

H.  WORK  PERFORMED  BY :  CINC  Initiatives  projects  will  be  implemented  by  the  appropriate  CINC  support  service,  service  compo¬ 
nents  and  selected  contractors  as  required. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROCRAMS ; 

1.  FY  1981  and  Prior  Accomplishments:  This  project  commenced  in  FY  1981  and  was  minimally  funded  directly  under  non-DCl 
program  elements. 

2.  FY  1982  Program:  The  CINCs  will  be  given  the  capability  to  implement  near-term,  low-cost  improvements  to  their  commanc 
and  control  systems.  Since  funds  and  control  have  been  centralized  under  one  program  element  and  procedures  standardized,  the 
level  of  enhancements  to  CINCs  systems  will  be  optimized.  During  this  period  the  centralization  of  funds  was  accomplished  anc 
procedures  were  established  which  will  result  in  improved  project  management. 

3.  FY  1983  Program:  The  CINCs  capabilities  to  implement  near-term,  low-cost  improvements  to  their  command  and  control 
systems  as  originally  conceived  and  planned  will  be  continued. 

4.  FY  1984  Program:  Since  the  primary  objective  of  this  program  is  to  address  those  critical  requirements  and 
deficiencies  in  CINC  command  and  control  systems  which  arise  due  to  unforeseen  situations,  specific  CINC  C^  improvement  tasks 
will  not  be  determined  until  near  the  beginning  of  FY  1984. 
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Project :  2  5 A 1 

Program  Element :  021135K 

DoD  Mission  Area:  Theater  Command  and  Control  <*341 

5.  Program  to  Completion:  This  is  a  continuing  program. 

6.  Milestones:  Continuing  program;  funding  was  consolidated  and  project  management  centralized  under  the  Defense  Communi¬ 
cations  Agency,  In  FY  1982.  CINCs  are  receiving  timely  assistance  in  upgrading  their  command  and  control  systems  upon  request. 

7.  Resources  (j  In  thousands):  FY  81  FY  82  FY  83  FY  84  FY  85  FY  86  FY  87 

CINC  C2  Initiatives  0  1/  2719  700  746  780  815  850 

1 /  FY  1981  funding  for  this  project  was  In  the  M1LDEP  budgets. 


Title:  CINC  C2  Initiatives 
Title:  CINC  Command  and  Control  Initiatives 

Budget  Activity:  Tactical  Programs  #4 


J.  TEST  AND  EVALUATION  DATA:  (Not  Applicable) 
thousands) : 


A 


29  January  1982 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


» 


Program  Element: 

#33126K 

Title: 

Long  Haul 

Comnun  i  c  a  t  i  on  8 

(DCS) 

DoD  Mission  Area 

:  Common  User  Communications  #363 

Budget 

Activity: 

Intelligence  & 

Communications  #5 

A. 

RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Total 

FY  81 

FY  82 

FY  83 

FY  84 

Additional 

Estimated 

Actual 

Est imate 

Estimate 

Estimate 

to  Completion 

Costs 

TOTAI.  FOR  PROGRAM  ELEMENT 

14319 

18200 

18935 

19i36 

Continuing 

Not  Applicable 

Project 

Number  Title 

1012 

AUTOVON/DSN 

2165 

2953 

2983 

3150 

Continuing 

Not  Applicable 

1032 

Secure  Voice  Improvement  Program 

1161 

476 

280 

280 

Continuing 

Not  Applicable 

1053 

AUTODIN  Improvement  Program 

2955 

2650 

2754 

2890 

Continuing 

Not  Applicable 

1070 

System  Design  and  Integration 

1565 

2365 

3534 

4027 

Continuing 

Not  Applicable 

1110 

Defense  Satellite  Communications  System 

1953 

2731 

1978 

2435 

Continuing 

Not  Applicable 

1130 

Terrestrial  Transmission 

415 

853 

680 

700 

Continuing 

Not  Applicable 

1170 

Survivability 

739 

456 

1995 

1205 

Continuing 

Not  Applicable 

1190 

System  Control 

471 

644 

1300 

1400 

Continuing 

Not  Applicable 

3070 

System  Architecture  and  Integration 

0 

1095 

749 

Continuing 

Not  Applicable 

4000 

MILSATCOM  Systems 

2018 

1867 

2682 

3049 

Continuing 

Not  Applicable 

1091 

USDCF0 

877 

1010 

★ 

* 

Continuing 

Not  Applicable 

9000 

PD-53/NSC  Initiatives 

0 

450 

** 

** 

Continuing 

Not  Applicable 

9500 

Other  Projects 

0 

650 

Not  Applicable 

♦To  be  transferred  to  O&M  funding. 
♦♦To  be  transferred  to  PE  33127K. 
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B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  supports  the  development  and  systematic 

improvement  of  the  Defense  Communications  System  (DCS)  including  the  Defense  Satellite  Communications  System  (DSCS);  and  the 
development  of  architecture  specifications  and  system  design  for  the  DoD  end-to-end  communications.  The  DCS  is  the  worldwide 
strategic  communications  system  for  the  day-to-day  operation  of  the  DoD,  and  is  the  core  of  the  DoD  wartime  communications 
capability  providing  communications  for  the  National  Command  Authorities  (NCA),  the  Joint  Chiefs  of  Staff  (JCS),  the 
Commanders  in  Chief  (CINCs) ,  and  other  critical  subscribers.  The  efforts  in  this  program  element  particularly  emphasize  the 
development  of  a  DCS  that  is  wartime  endurable,  capable  of  reacting  to  and  operating  well  under  a  variety  of  crisis 
situations  including  war,  and  is  still  peacetime  effective.  The  DCS  must  be  designed  as  a  robust  telecommunications  system, 
capable  of  continued  support  of  its  command  and  control  function  as  long  as  a  significant  number  of  subscribers  survive. 

This  includes  the  capability  to  rapidly  extend  service  to  remote  area",  quickly  restore  disrupted  trunks,  and  transition 
smoothly  from  peacetime  to  wartime. 

This  program  element  also  supports  the  development  r'  the  Military  Satellite  Communications  (MILSATCOM)  Architecture, 
objective  of  which  is  to  establish  a  single  coordinated  approach  to  the  planning,  development,  acquisition,  and  operational 
deployment  of  secure,  reliable,  enduring  and  cost  effective  DoD  satellite  communications.  This  coordinated  approach  serves 
to  ensure  maximum  interoperability  and  compatibility  among  different  DoD  satellite  systems  and  with  other  military  and 
commercial  communications  systems.  In  FY  81  and  82,  this  program  element  also  supports  the  engineering  for  the  resolution  of 
interface  problems  between  the  integrated  communications  systems  of  NATO  and  the  DCS.  In  FY  82,  this  program  element  also 
supports  the  effort  with  AT&T  to  develop  and  implement  standard  design  and  maintenance  criteria  for  protection  of  future 
fiber  optics  transmission  system  against  nuclear  effects  as  required  under  Presidential  Directive-53  (PD-53),  and  the  efforts 
on  improving  circuit  reliability  of  WWMCCS  Intercomputer  Network  and  on  improving  survivability  of  certain  White  House 
Communications  facilities. 

C.  BASIS  FOR  FY  83  RDT&E  REQUEST:  The  major  thrusts  of  the  FY  1983  program  are  directed  toward  supplementing  the  in-house 
efforts  in  removing  the  deficiencies  in  endurability/survivability  and  responsiveness  of  the  DCS,  insuring  the 
compatibility/integration  of  the  various  DoD  teleconmiunications  architectures,  and  improving  the  cost  effectiveness  of  the 
DCS.  Illustrative  tasks  include:  (1)  Development  of  a  rapidly  extendable/reconfigurable,  wartime  endurable  DCS  design, 
including  physical  survivability,  Electronic  Warfare  and  High  Altitude  Electro-Magnetic  Pulse  (HEMP)  considerations',  with 
emphasis  on  solving  the  system  control  and  interface  issues  among  satellite  and  terrestrial  communications  and  between  the 
various  elements  of  the  Defense  Switched  Network  (DSN).  (2)  Development  of  the  DSN  concept  to  strongly  influence  the 
common-user  architectural  efforts  and  provide  guidance  for  near-term  choices.  (3)  Analysis  and  refinement  of  the  evolving 
(packetized)  AUTODIN  to  ensure  wartime  robustness  and  graceful  degradation,  and  unification  of  the  evolving  Integrated 
AUTODIN  Systems  Architecture  and  AUTOVON  architectures  and  designs.  (4)  Development  of  a  Jam  Resistant  Secure 
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Communications  (JRSC)  system  to  support  critical  users  during  crisis  and  wartime  situations  through  the  use  of  the  DSCS  Phase 
III  satellite  and  earth  terminal  equipment  and  related  ground  communications  equipment.  (5)  System  engineering  for  the  DSCS 
including  formulation  of  concepts,  development  of  system/subsystem  performance  specifications,  interface  analysis,  and 
testing  and  evaluation  of  space,  ground  and  control  subsystems.  (6)  Development  of  an  architecture/design  plan  for  the  Joint 
Multichannel  Trunking  and  Switching  System  (JMTSS).  (7)  Redefinition  of  the  MILSATCOM  architecture  including  development  of 
candidate  options  for  future  systems,  and  a  comprehensive  requirements  evaluation.  The  MILSATCOM  architecture  addresses  the 
continued  use  of  the  existing  investment  in  space  and  ground  systems  and  those  planned  for  procurement  in  the  early  1980's. 

The  DCS  RDT&E  expenditures  in  the  above  areas,  although  relatively  small,  will  continue  to  exert  the  necessary  high 
leverage  guidance  and  direction  on  the  subsequent  subsystem  and  equipment  expenditures  by  the  military  departments  in  support 
of  the  DCS. 

D.  COMPARISION  WITH  1982  DESCRIPTIVE  SUMMARY:  Further  emphasis  has  been  placed  on  achievement  of  a  wartime  capability  for 
the  DCS,  our  major  goal.  New  programs  on  JRSC  and  JMTSS  have  been  added. 

E.  OTHER  APPROPRIATION  FUNDS:  None 


349 


» 


I 


I 


i 


29  January  1982 


Project:  1012  Title:  AUTOVON/DSN 

Program  Element:  #331 26K  Title:  Long-Haul  Communications 

DoD  Mission  Area:  Common  User  Communications  #363  Budget  Activity:  Intelligence  and  Communications  #5 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION :  AUTOVON  has  been  the  operational  common  user  voice  communications  network  for 
the  Department  of  Defense  (DoD).  The  AUTOVON  network  also  provides  long-haul  connectivity  for  secure  voice  and  data 
services.  Because  of  the  effects  of  tariff  charges  that  threaten  to  add  over  tlOO  million  to  the  annual  operating  expenses 
for  CONUS  AUTOVON,  and  more  importantly,  because  of  the  changed  threat,  it  is  essential  that  a  restructuring  of  the  network 
be  undertaken  on  an  urgent  basis.  Comprehensive  studies  by  DCA  have  resulted  in  agreement  to  proceed  toward  a  Worldwide 
Digital  System  Architecture  (WWDSA)  for  the  DoD  and  a  plan  has  been  developed  for  a  Defense  Switched  Network  (DSN)  as  the 
principal  system  for  achieving  the  WWDSA  objectives.  The  DSN  will  provide  a  more  flexible,  economical,  and  survivable 
network  along  with  improved  grade-of-service  by  exploiting  state-of-the-art  technology  in  switching,  transmission  and 
terminal  devices.  It  will  incorporate  advanced  system  control  capabilities;  more  economical  and  survivable  command  and 
control  routing  techniques;  and  integration  of  clear  and  secure  voice,  data  and  facsimile  traffic.  It  will  provide  greater 
and  more  efficient  use  of  satellite  facilities;  greater  interoperation  with  other  networks;  and  faster  connectivity  and  other 
features.  Commercial  developments,  and  public  networks  will  be  used  throughout  the  CONUS  to  conserve  resources  and  to 
minimize  investment  and  capital  costs  to  the  government. 

G.  RELATED  ACTIVITIES:  The  AUTOVON/DSN  will  continue  to  be  one  of  the  major  components  of  the  DCS.  The  RDT&E  efforts 
being  performed  in  Terrestrial  Transmission,  System  Control,  System  Design  and  Integration,  DSCS,  and  Secure  Voice 
Improvement  Program  (SVIP)  projects  are  related  to  this  project. 

H.  WORK  PERFORMED  BY :  GTE  Products  Corp. ,  Computer  Science  Corporation,  MITRE,  and  M.I.T.  Lincoln  Laboratory. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  FY  81  and  prior  accomplishments  have  been  oriented  towards  defining  issues  and 
assessing  problem  areas.  In  addition,  new  and  optimized  voice  Analog/Digital  (A/D)  techniques  have  been  pursued  consistent 
with  future  digital  network  concepts.  Digital  switch  configurations,  both  for  stand-alone  AUTOVON  type  service,  and 
dual-function  service  (PABX  or  Base  Central  Office  and  AUTOVON),  have  been  analyzed.  Alternative  configurations  for  the 
CONUS  DSN  have  been  evaluated  and  guidelines  for  a  preliminary  DCS  system  specification  have  been  developed. 
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2.  FY  1982  Planned  Program:  A  draft  switch  specification  will  be  developed  with  capabilities  based  upon  commercial 

practices  and  commercially  developed  equipment.  Analysis  to  determine  the  extent  to  which  the  lease  of  commercial  facilities 
can  provide  service  will  be  accomplished.  System  engineering  work  will  be  extended  to  examine  commercial  satellite  usage, 
provide  an  engineering  plan,  develop  techniques  for  extracting  management  information,  and  develop  DSN  concepts  for  European 
and  Pacific  areas.  EISN  system  level  experiments  will  support  development  of  functional  design  specifications  of  the  DSN  in 
the  areas  of  restoral,  reconfiguration,  and  extension  procedures  for  wartime. 

3.  FY  1983  Planned  Program:  The  evaluation  criteria  for  the  elements  of  the  Common  Channel  Signaling  (CCS)  system 
will  be  completed.  Assessments  of  the  needed  modifications  or  additions  to  switch  hardware  and/or  software  to  accommodate 
CCS  and  analysis  and  recommendation  of  encryption  methods  for  CCS  channels  will  be  accomplished.  Exploratory  hardware 
implementing  the  objective  speech  quality  measuring  techniques  and  demonstrating  terminal  capability  to  users  will  be 
developed.  EISN  system  level  experiments  will  continue  with  emphasis  toward  an  integrated  and  endurable  DCS. 

4.  FY  1984  Planned  Program:  A  functional  specification  of  the  CCS  including  capabilities  for  interoperation  with 
commercial  and  tactical  signaling  systems  will  be  developed.  The  system  control  and  management  data  to  be  transmitted  on  the 
CCS  signaling  channel  will  be  defined.  The  objective  measuring  techniques  will  be  applied  to  new  A/D  equipment  and  initial 
work  on  the  High  Quality  Interoperable  Element  of  the  World  Wide  Digital  Systems  Architecture  (WWDSA).  Satellite  Demand 
Assigned  Multiple  Access  (DAMA)  capability  will  be  incorporated  within  the  DSN.  System  level  experiments  will  address  the 
problems  of  incorporating  data  and  facsimile  into  the  DSN  design  and  appropriate  design  criteria  will  be  developed. 
Engineering  plans  will  be  modified  to  include  the  schedules  for  networks  that  will  interoperate  with  the  DSN  to  insure 
coordinated  progress. 

5.  Program  to  Completion;  The  AUTOVON  RDT&E  program  will  build  upon  and  complement  the  work  that  was  completed 
previously.  Interoperation  requirements  for  civil,  tactical  and  commercial  networks  will  be  completed  and  integrated  into 
DSN  engineering.  The  integration  of  Secure  Voice  Service  into  the  DSN  will  be  accomplished  and  data/graphics  operation  using 
the  DSN  will  be  initiated. 


6. 

Milestones: 

Work  under 

this  program  is  a  continuing  effort 

7. 

Resources : 

(t  in  thousands) 

FY  81 

FY  82 

FY  83 

FY  84 

Actual 

Estimate 

Estimate 

Estimate 

2165 

2953 

2983 

3150 

K.  TEST  AND  EVALUATION  DATA:  Not  applicable. 
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29  January  1982 


Project:  1 0  *>3 

Program  Element:  #33126K 
DoD  Mission  Area:  Common  User  Communications  #363 


Title:  AUTODIN  Improvement  Program 
Title:  Long-Haul  Communications 

Budget  Activity:  Intelligence  and  Communications  #5 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  AUTODIN  Improvement  Program  provides  for  the  evolutionary  implementation  of 
a  common-user  data  communications  system  for  the  Department  of  Defense  (DoD).  AUTODIN  I  is  the  currently  operational 
narrative/record  message  system.  The  AUTODIN  II,  a  subsystem  of  the  near-term  DCS,  is  the  initial  CONUS  implementation  of  a 
common-user  packet  switched  system.  The  Interservice/Agency  AMPE  (I-S/A  AMPE)  (IOC  in  the  1986  time  period)  will  provide 
modernized  automatic  message  service  in  a  more  dispersed  and  survivable  network  configuration.  Continued  RDT&E  will  be 
required  to  accomplish  the  evolutionary  development  of  these  three  AUTODIN  Improvement  Program  components,  and  to  accomplish 
the  overall  functional  design  for  incorporating  them  into  an  end-to-end,  secure,  worldwide  Integrated  AUTODIN  System  (IAS) 
which  addresses  and  includes  the  backbone,  access  and  local  subscriber  networking  areas. 

G.  RELATED  ACTIVITIES:  The  AUTODIN  is  one  of  the  major  components  of  the  second  generation  DCS.  The  efforts  being 
performed  in  AUTOVON/DSN,  Secure  Voice  Improvement  Program,  Terrestrial  Transmission,  System  Control,  System  Design  and 
Integration,  and  DSCS  Projects  are  related  to  this  project. 

H.  WORK  PERFORMED  BY:  Stanford  Research  Institute,  Bolt-Beranek  and  Newman,  University  of  Southern  California, 

Booz-Allen,  MITRE,  System  Development  Corporation,  NOSC ,  DARPA  and  the  Army. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  AUTODIN  II  has  achieved  Initial  Operating  Capability  (IOC)  in  July.  The 

functional  design  for  the  mid-term  DCS  has  been  developed,  and  the  implementation  process  has  started.  Functional 
specifications  for  a  common  family  of  AUTODIN  II  terminals  have  been  developed.  Host  level  protocols  for  AUTODIN  II  users 
have  been  developed,  tested,  and  are  now  becoming  standard.  The  Ada  DoD  High  Order  Language  has  been  evaluated  for 
application  to  the  DCS.  The  principles  of  end-to-end  security  have  been  analyzed,  and  the  areas  of  their  applicability  to 
AUTODIN  II  have  been  defined. 

2.  FY  1982  Planned  Program:  The  functional  design  to  implement  the  IAS  as  a  survivable  network  will  be 

substantially  completed.  Survivability  will  be  achieved  by  increasing  the  numbers  of  packet  switch  nodes,  dispersing  them, 
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and  redistributing  functions  between  the  access  and  backbone  areas.  In  addition,  survivability  will  be  enhanced  by  the 
development  of  gateways  to  allow  interoperation  between  different  networks  such  as  the  public  data  networks.  An  independent 
verification  and  validation  of  the  AUTODIN  II  software  will  be  performed. 

3.  FY  1983  Planned  Program:  Starting  in  FY  83,  the  effort  to  achieve  an  even  more  survivable  distributed  network  will 
be  expanded  by  integrating  data  communications  into  the  Defense  Switched  Network  (DSN).  The  secure  remote  programming  of 
switches  will  become  a  major  effort,  and  the  applications  of  end-to-end  encryption  will  be  initiated.  Engineering  models  of 
End-to-End  Encryption  (E^)  devices  will  be  used  in  a  realistic  system  field  test  to  evaluate  a  complete  E^  system  design. 

4.  FY  1984  Planned  Program:  Manv  of  the  results  of  the  preceding  efforts  will  be  reaching  the  field.  Most  of  the 
functional  designs  will  be  completed  and  will  be  in  the  implementation  phase.  This  year  will  see  the  finalized  functional 
design  for  the  IAS,  and  further  fundamental  work  will  be  started  in  integrating  new  services  and  technologies  for  future  data 
communications. 

5.  Program  to  Completion:  Particular  attention  will  be  paid  to  the  closer  integration  of  the  DCS  voice  and  data 
subsystems,  and  to  the  development  of  new  services  and  capabilities.  The  entire  thrust  of  the  programs  will  be  to  achieve  a 
survivable,  distributed  data  system  by  incorporating  the  technology  of  end-to-end  encryption,  reducing  the  size  and  manning 
of  the  switches,  and  achieving  integration  with  other  systems  such  as  the  DSN,  and  packet  radio  networks,  and  satellite 
networks. 

6.  Milestones:  Work  under  this  program  is  a  continuing  effort. 

7.  Resources :  (t  in  thousands) 


FY  81  FY  82  FY  83  FY  84 

Actual  Estimate  Estimate  Estimate 

2955  2650  2754  2890 

K.  TEST  AND  EVALUATION  DATA:  Not  Applicable 


29  January  1982 


Project:  1070 

Program  Element:  #33126K 

DoD  Mission  Area:  Common  User  Communications  #363 


Title:  System  Design  and  Integration 
Title:  Long-Haul  Communications 

Budget  Activity:  Intelligence  and  Communications  #5 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  overall  goals  of  this  project  are  to  ensure  the  development  of  long-haul 
communications  systems  for  the  DoD  that  are  survivable  and  as  responsive  as  possible  to  user  needs  in  wartime  and  peacetime 
and  are  properly  integrated  to  achieve  such  capabilities.  The  project  supports  the  development  of  performance  objectives, 
system  specifications,  survivability  enhancement  and  the  resolution  of  key  interface  and  integration  issues.  It  also 
includes  efforts  to  develop  facilities  design  criteria  that  will  improve  the  responsiveness  and  survivability  of  the  DCS. 
Emphasis  is  placed  on  maintaining  vital  services  to  critical  users  under  wartime  conditions.  The  project  specifically 
includes  support  for  an  expedited  Secure  Voice  and  Graphics  Conferencing  (SVGC)  capability,  development  of  Jam-Resistant 
Secure  Communications  (JRSC),  and  system  engineering  for  the  Joint  Multichannel  Trunking  and  Switching  Systems  (JMTSS). 

G.  RELATED  ACTIVITIES:  The  efforts  underway  in  Terrestrial  Transmission,  DSCS,  System  Control,  AUTOVON/DSN,  Secure 

Voice  Improvement  Program  (SVIP),  AUTODIN  Improvement  Program  and  Survivability  are  related  to  this  project. 

H.  WORK  PERFORMED  BY :  BDM  Corporation,  Computer  Science  Corporation,  MITRE  and  the  Army. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accomplishments:  Developed  guidelines  for  a  preliminary  DCS  system  specification  and  evaluated 
interface  subsystem  issues.  Developed  the  first  alternative  architectures  for  the  Worldwide  Secure  Voice  and  Digital 
Systems.  Evaluated  alternatives  for  network  design  and  improvement  of  the  European  DCS  in  a  wartime  or  stressed  condition. 
Developed  a  methodology  for  identifying  and  evaluating  DCS  subsystem  interfaces.  Selected  the  engineering  criteria  for 
digital  technical  control  facilities.  Developed  interoperability  configuration  between  the  DCS  and  tactical  access  area. 

The  WWMCCS  communications  support  consisted  of  evaluating  DSCS/DCS  system  design  to  support  an  integrated  conferencing 
system,  and  analyzing  DCS  interface  and  integration  issues  to  assure  that  the  DCS  digital  subsystems  are  successfully 
integrated  in  the  DCS  planning. 
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2.  FY  1982  Planned  Program:  Translate  the  results  of  recent  Integrated  Transmission,  Switching  and  Technical 

Control  (ITSTEC)  architectural  studies  into  system  configuration  and  performance  objectives  on  a  user-to-user  basis. 

Recommend  a  JMTSS  design  for  the  readiness  command  and  a  baseline  system  topology  for  the  Pacific  commmand.  Develop  system 
specifications  for  the  final  version  of  an  integrated  secure  conferencing  capability  for  WWMCCS  and  SVIP  users.  Develop 
utilization  engineering  plans  and  system  level  specifications  for  the  JRSC. 

3.  FY  1983  Planned  Program:  Resolve  system  interface  and  integration  issues  related  to  integrating  the  DSCS, 

AUTODIN  II  and  other  subsystems  into  the  mature  DSN.  Complete  plans  for  implementation  of  an  early  operational  capability 
for  SVGC  in  the  Pacific  Command.  Complete  interface  control  documents  for  SVGC.  Develop  COMSEC  interface  designs  to  acnieve 
an  end-to-end  encrypted  conferencing  capability.  Incorporate  new  developments  and  technological  advances  into  DCS  facilities 
criteria  and  evaluate  them. 

4.  FY  1984  Planned  Program:  Refine  and  enhance  the  operational  capability  of  SVGC  equipment.  Complete  transition 

plans  to  implement  SVGC  capabilities  at  individual  fixed  command  centers.  Complete  development  of  a  military  handbook  on  DCS 

facilities  and  develop  design  specifications  for  selected  DCS  facilities  alternatives. 

5.  Program  to  Completion:  The  efforts  in  systems  interface  and  integration  definition  will  be  expanded  to  establish 

criteria  for  system  validation.  The  design  of  the  integrated  access  area  subsystem  will  be  verified.  Operational  procedures 

will  be  validated  and  refined  as  necessary  to  provide  critical  command  and  control  users  with  responsive,  secure  and 
survivable  communications  via  the  SVGC  and  JRSC  programs. 

6.  Milestones :  Work  under  this  program  is  a  continuing  effort. 

7.  Resources :  (t  in  thousands) 

FY  81  FY  82  FY  83  FY  84 

Ac  tual  Estimate  Est imate  Estimate 

1565  2365  3534  4027 


K.  TEST  AND  EVALUATION  DATA:  Not  applicable 
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29  January  1982 


Project:  1110 

Program  Element:  #33126K 

DoD  Mission  Area:  Common  User  Communications  #363 


Title:  Defense  Satellite  Communications  System  (DSCS) 

Title:  Long-Haul  Communications 

Budget  Activity:  Intelligence  and  Communications  #5 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  provides  RDT&E  to  support  the  DSCS  III,  Post-DSCS  III  and  Future 
DSCS  Systems  including  the  30/20  GHz  system.  The  major  objective  of  the  DSCS  RDT&E  is  to  improve  endurability  and 
responsiveness  of  the  DSCS  network  to  serve  users  including  the  DSCS  baseline,  DCS/DSN,  WWMCCS,  and  wideband  data  users. 

This  requires  increased  Anti-Jamming  (AJ)  protection  in  the  DSCS  III  System  by  satellite  and  ground  segment  enhancements,  and 
utilization  of  available  bandwidth  to  provide  significantly  greater  AJ  protection  in  the  Post-DSCS  III  timeframe;  increased 
nuclear  survivability  of  the  DSCS  network  to  propagation  threats,  physical  threats,  and  High  Altitude  Electro-Magnetic  Pulse 
(HEMP)  threats;  improved  control  and  responsiveness  for  AJ  and  non-AJ  users;  assessing  survivability  by  simulation  and 
testing;  and  development  and  testing  of  advanced  concepts  and  subsystems  to  comply  with  MILSATCOM  and  future  DCS  objectives. 

G.  RELATED  ACTIVITIES:  DSCS  is  one  of  the  major  components  of  the  DCS.  The  efforts  being  performed  in  Survivability, 
Terrestrial  Transmission,  System  Control,  System  Design  and  Integration,  and  Secure  Voice  Improvement  Program  projects  are 
related  to  this  project. 

H.  WORK  PERFORMED  BY :  Computer  Science  Corporation,  Stanford  Research  Institute  and  Systems  Technology,  Inc. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  Progress  to  Date:  Percormed  DSCS  System  engineering  to  support  the  program  and  transition  plans,  allied 
use/interoperability  agreements,  V.WMCCS  integration  studies,  and  space  segment  deployment  studies.  Developed  Real-Time 
Adaptive  Control  (RTAC)  system-level  specification  and  subsystem  performance  specification  for  USA/USAF  development  of 
hardware.  Investigated  new  AJ  techniques  and  prepared  a  design  approach  for  a  smaller,  less  expensive  and  more  efficient 
equipment.  Determined  control  issues  associated  with  WWMCCS  AJ  conferencing  and  Satellite  Communications  simulator. 

Completed  sysfc.u  engineering  required  for  development  and  implementation  of  digital  ground  segment,  development  of  DSCS  III 
and  US/NATO  interoperability;  and  development  of  operational  concepts  for  DSCS  II  ECCM  network.  Formulated  Post-Phase  III 
concepts/configurations  and  functional  design/performance  specifications. 
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2.  FY  82  PROGRAM:  Initiate  Phase  III  ECM  and  other  survivability  enhancements  for  spacecraft  and  ground  segment 
developments.  Initiate  Post-Phase  III  30/20  GHz  modulation  and  earth  terminal  subsystem  developments  and  continuation  of 
30/20  GHz  spacecraft  component  developments  in  support  of  MILSATCOM  objectives  for  survivable  support  to  wideband  data 
users.  Complete  real  time  adaptive  control  system  development. 

3.  FY  83  PROGRAM:  Continue  Phase  III  ECM  and  other  survivability  enhancements  to  spacecraft,  ground,  and  control 

segment  developments.  Initiate  development  of  30/20  GHz  communications  payload  on  DSCS  111  and  30/20  GHz  spacecraft 

command/telemetry  in  support  of  MILSATCOM  objectives  for  survivable  support  to  wideband  users. 

4.  FY  84  PROGRAM:  Continue  Post-Phase  III  30/20  GHz  modulation  and  earth  terminal  subsystem  developments.  Evaluate 
MilDep  equipment  specification/ADM  performance  for  system  requirements.  Formulate  system  designs  for  Future  DSCS  to  support 
DCS. 

5.  FY  85-88  PROGRAM:  Complete  DSCS  III  ECM  and  physical  survivability  enhancements  to  spacecraft/ground/control 
segment  developments.  Complete  Post-P*-ase  III  30/20  GHz  subsystem  development  including  EDM  for  low  rate  initial  production 
for  support  of  IOC  in  1990. 

6.  MILESTONES :  Work  unr’er  this  pr  gram  is  a  continuing  effort. 

7.  RESOURCES:  ($  in  thousands) 

FY  81  FY  82  FY  83  FY  84 

Actual  Estimate  Estimate  Fstimate 

1953  2731  1978  2435 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project:  4000 _ 

Program  Element:  A33126K 

DoD  Mission  Area:  Common-User  Communications  -  #363 

Fj(U)DETAILED  BACKGROUND  AND  DESCRIPTION:  This  project  supports  the  Military  Satellite  Communications  (MILSATCOM)  Systems 
Office  (MSO)  in  its  efforts  to  provide  an  overall  DoD  satellite  communications  systems  architecture.  The  objective  ot  this 
effort  is  to  establish  a  single  coordinated  approach  to  the  planning,  development,  acquisition,  and  operational  deployment 
of  reliable,  enduring  and  cost  effective  DoD  satellite  communications.  This  coordinated  approach  serves  to  ensure  maximum 
interoperability  and  compatibility  among  different  DoD  satellite  systems  and  with  other  military  and  commercial 
communications  systems. 

Gj(U)Related  Activities:  The  Defense  Satellite  Communications  System  (33126K,  33142A,  33109N,  33 1 1  OF) ,  and  Fleet  satellite 
Communications  (63431F),  Air  Force  Satellite  Communications  System  (33601F),  and  MILSTAR  (33603F)  are  included  in  the 
MILSATCOM  Systems  Architecture  by  definition. 

H.(U)W0RK  PERFORMED  BY:  FY  1981  and  Prior  -  Collins,  LinCom,  Raytheon,  Computer  Sciences  Corp.,  Stantord  Research 
Institute,  Rockwell  International,  and  MIPRs  to  Air  Force  for  Lincoln  Laboratory,  Aerospace  Corporation,  and  Rand 
Corporation.  FY  1982  -  Rockwell  International,  MIPR  to  Air  Force,  and  competitive  contracts. 

Ij(U)PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  first  MILSATCOM  Systems  Architecture  was  published  i n  1976.  It  was  revised 
in  1979,  reflecting  a  three  segment  architecture  (strategic,  tactical,  and  nuclear  capable  force  systems).  The 
documentation  associated  with  this  architecture  provided  a  comprehensive  user  requirements  data  base,  identified  candidate 
options  for  future  svstems,  and  technology  devpln"""-*  -°eds.  A  new  MILSATCOM  architecture  was  begun  to  include  the 
totality  of  DoD,  'satellite  communications  requirements  over  the  next  twenty 

years.  The  extent  of  the  new  architecture  formulated  to  date  identifies  the  enhancement  of  the  AFSAT/FLTSAT,  DSCS  III  and 
the  Satellite  Data  Svs tem  (SDS)  systems  including  a  new  satellite  system  (MILSTAR)  for  the  accommodation  of  the  strategic 
and  tactical  forcesj  needs  in  the  late  1980s. 

2iU)FY  1982  Planned  Program:  Emphasis  will  be  placed  on  defining  the  MILSTAR  system  for  incorporation  into  the 
existing  MILSATCOM  architecture.  Studies  will  be  conducted  to  identify  alternatives  for  transitioning  to  the  objective 
system  by  focusing  on  requirements  and  technology.  Emphasis  on  the  User  Requirements  Data  Base  (URDB)  as  the  mechanism  tor 
identifying,  analyzing  and  processing  requirements  will  be  continued.  The  Technology  Development  Program  Plan  will  be 
updated  to  reflect  technological  advances.  Studies  supporting  survivability,  endurance,  and  control  will  be  initiateo. 
ar  term  UHF/SHF  system  improvement  will  also  be  developed. 


Title:  Military  Satellite  Communications  (MILSATCOM) 

Title:  Long-Haul  Communications  -  LCS _ 

Budget  Activity:#5  Intelligence  &  Communications 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARi 


Project:  4000 _ 

Program  Element:  #33126K 

DoD  Mission  Area:  Common-User  Communications  -  #363 


Title:  Military  Satellite  Communications  (MILSATCOM) 

Title:  Long-Haul  Communications  -  DCS _ 

Budget  Activity:#5  Intelligence  &  Communications 


3j(U)FY  1983  Planned  Program:  The  MILSATCOM  Systems  Architecture  developed  in  FY  1981  and  expanded  in  FY  1982  will  be 
updated  to  correspond  with  the  results  of  studies  undertaken  in  FY  1982  as  well  as  to  reflect  funding  authorizations.  The 
FY  1982  enhancement  of  the  URDB  as  an  architectural  tool,  and  the  formulation  of  a  resources  data  base  will  be  used  to 
support  the  architectural  updating  effort.  The  Five-Year  MILSATCOM  Program  Plan  will  be  updated  as  will  the  Twenty-Year 
MILSATCOM  Architecture  Plan.  Increased  emphasis  will  be  placed  on  developing  transition  plans  from  the  current  systems  to 
the  objective  systems  of  MILSTAR,  DCSC  III,  etc. 

4<U)FY  1984  Planned  Program:  The  MILSATCOM  architecture  will  be  reviewed  and  revised  as  required.  The  URDB  will  be 
updated,  the  5-year,  20-year,  and  Technology  Development  Program  Plans  will  be  reviewed  and  revised.  Transition  planning 
will  continue.  Advanced  studies  for  concepts  beyond  MILSTAR  will  begin,  and  emphasis  on  survivability  and  endurance  issues 
will  be  maintained. 

5(U)Program  to  Completion:  The  MILSATCOM  Systems  Architecture  will  be  continually  updated  to  meet  the  dynamic  needs  of 
MILSATCOM  users  in  an  evolutionary  manner  consistent  with  technology,  cost  and  risks.  Continuing  efforts  will  be  pursued 
in  the  areas  of  system  and  technology  developments  that  influence  space  and  earth  segment  configuration  design  to  provide 
an  optimum  cost  effective  mix  to  meet  user  requirements  and  improve  mission  success. 

6.(U)Milestones:  Publish  Five-Year  MILSATCOM  Program  Plan  -  FY  1982 

URDB  Revision  complete  -  FY  1983 

Publish  Twenty-Year  MILSATCOM  Architecture  Plan  -  FY  1983 
Revised  edition  of  Technology  Development  Program  Plan  -  FY  1983 
Publish  new  MILSATCOM  architecture  -  FY  1984 

Resources  ($  in  thousands):  FY  81  FY  82  FY  83  FY  84  FY  85  FY  86  FY  87 

RDT&E  2,068  1,867  2,682  3,049  3,124  3,229  3,422 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY  (U) 


V.U)  Program  Element:  //  33127K _  Title  Support  of  the  NCS 

(U)  DoD  Mission  Area  Support  &  Base  Communications  #362 


ftjdget  Activity  Intelligence  &  Communications  -  #5 


A.  *.U)  RESOURCES  (.PROJECT  LISTING)  :  \j  in  thousands) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

Tota  1 
Estimated 

Numbe  r 

T  i  l  le 

Ac  tual 

Estimate 

Estimate 

Est imate 

to  Completion 

Costs 

9010 

TOTAL  FOR  PROG  ELEMENT 
Support  of  the  NCS 

0 

* 

1990 

2960 

Continuing 

Continuing 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  project  covers  two  of  the  National  Security  Telecommunications 

Policy  (PD-53)  initiatives  approved  by  the  National  Security  Council  for  implementation  by  the  National  Communications  System 
(KCS).  It  involves  the  development  of  techniques  that  will 


C.  BASIS  FOR  FY  1983  RDT&E  REQUEST  During  fiscal  year  1983,  the  following  actions  will  be  taken: 

.XI)  •  Initiate  and  complete  installation  of  and  begin  installation 

of  for  those  locations  (where  deficiencies  have  been  identitiedl. 

12)  -  Development  of  for  future  fiber  optic 

transmission  systems.  Also,  completion  of  the  effort  to 


D.  COMPARISON  WITH  FY-82  DESCRIPTIVE  SUMMARY  Not  applicable. 

E. .  OTHER  APPROPRIATION  FUNDS 

Operation  and  Maintenance  FY  81  FY  82  FY  83  FY  84 

.Jlics  TOTAL  __  _7,972_  _27,145_.  _2_A ,376  29,919_ 


*  450  UNDER  PE  331 26K 


U. _ L 


I 


FY  19 83  RDTdE  DESCRIPTIVE  SUMMARY  (U) 

[U)  Program  Element:  #  33127K _  Title  Support  of  the  NCS 

(U)  DoD  Mission  Area:  Support  d  Base  Communications  #362  Budget  Activity  Intelligence  A  Communications  - 

?.  DETAILED  BACKGROUND  AMD  DESCRIPTION: 

'"'related  technical  initiatives  “being  pursued  by  the  Office  of  the  Manager.  NOS,  in  response  to  Presidential 
>.  Directive  53,  "National  Security  Telecommunications  Policy".  Its  objectives  are  (l) 


Thej 

Office  of  the  Manager,  NCS,  in  response  to  PD-53.  Its  objectives  are  (1) 


rgla 


ted  technical  initiatives  being  pursued  by  the 


(2)  to  assess  the  vulnerability  of_these  facilities  to 
determine  the  most  cost  effective  means  of  protecting  these  facilities  from  to  support 

future  decisions  regarding  cost  effectiveness  of  proposed  fixes  and  (3)  to 

Ve.g.,  fiber  optic  transmission  systems  and  terminal  to  network  interfaces)  to 


G.  (u)  RELATED  ACTIVITIES:  Presidential  Directive  53>  stipulates  that  "...  It  is  e33ential  to  the  security  of  the  United 
States  to  have  telecommunications  facilities  adequate  to  satisfy  the  needs  of  the  nation  during  and  after  any  national 

emergency . Moreover,  a  survivable  communications  system  is  a  necessary  component  of  our  deterrent  posture  for  defense. 

..."  In  response  to  PD-53,  several  initiatives  are  being  pursued  by  the  Uffice  of  the  Manager,  NCS,  e.g.,  Class  4/5  Switch 
Study,  Survivable  Satellite  Program,  Network  Management,  Common  Carrier  Interconnect,  and  Policy  Initiatives. 

H.  (U)  WORK  PERFORMED  BY:  AT&T 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  and  Prior  Accomplishments:  None 

2.  (U)  FY  1982  Program:  $450  funded  under  PE  33126K 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY  (U) 


;u)  Program  Element:  #  33127K _  Title  Support  of  the  NCS 

(U)  DoD  Mission  Area:  Support  A  Base  Communications  #362  Budget  Activity  Intelligence  8  Communications  -  #5 

3.  FY  1983  Planned  Program: 

a)  Complete  evaluation  of  fixes. 

b)  Initiate  and  complete  installation  of  fixes  to 

c)  Initiate  installation  of 


a)  Award  cor^ract  to  AT4T  for  development  of 

b)  Complete 

4 .  FY  1984  Planned  Program: 

Comij.ete  installation  of 

Complete  formulation  of  fiber  optic  system  design  and  maintenance  practices. 
3*  \U)  Program  to  Completion:  CONTINUING 
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FY  1983  RDT&E  DESCBIPTIVE  SUMMARY  (U) 


Program  Element:  #  33127K _  Title  Support  of  the  NCS 

(U)  DoD  Mission  Area:  Support  a  B_aae  Communications  #362  Budget  Activity  Intelligence  a  Communications  -  #5 

Milestones: 


Complete  Vulnerability  Assessment 
Complete  Evaluation  of  Proposed  Fixes 
Installation.' 

Installation' 


Sept  82 
Jan  83 

Mar  83  -  Sept  83 
Sept  83  -  Apr  84 


Identification/Test/In. itallation  of  Sept  81  -  Dec  84 

Development  of  Fiber  Optic  Design  and  Maintenance  Sept  81  -  Oct  83 

Practices 

Award  contract  to  AT&T  for  Development  of  Mar  83 

June  83  -  Dec  87 

Installation  of  Fixes  in  Key  Facilities 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMAfiY  (U) 


(U)  Program  Element:  #  33127K _  Title  Support  of  the  NCS 

(U)  DoD  Miseion  Area:  Support  &  Base  Communications  #%2  Budget  Activity  Intelligence  a  Communications 

7 •  ( U ) <  Resources:  FY  82  FY  83  FY  84  FY  85  FY  86  FY  87 

in  Thousands)  *“  1990  2960  5000  5000  5000~ 

J.  (u)  TEST  AMD  EVALUATION  DATA:  Not  Applicable. 

1*  (U)  Development  Test  and  Evaluation;  Not  Applicable. 

2.  (U)  Operational  Test  and  Evaluation:  Not  Applicable. 

3-  (U)  System  Characteristics :  Not  Applicable. 


*  450  UNDER  PE  33126K 


Research ,  Development,  Teat,  and  Evaluation,  Defense  Agencies 
Progran  and  Financing  (In  thousands  of  dollars) 


D!  A 


2i  JAN  82 


Identification  code 


97-0400-0-1 -051 


Budget  plan  (amounts  *or 
RDT&E  actions  programed) 


1981  actual 


1982  est 


1 963  est 


Obi igat I ons 
1981  actual  1982  est 


Progran  by  activities 
D  i  rect : 

10  0001  Total 

F i ntnc l ng 

Unobligated  balance  available,  start  of  year: 

For  completion  of  pr t or  year  budget  plans 
Reprograming  from  or  to  prior  year  budget  pier 
Unobligated  Calance  available,  end  of  year 
Unobligated  palance  available,  end  of  year 
Unobligated  balance  lapsing 

Budget  authority  ( appropr i at i on ) 


21 . 4001 
21  4002 

24 . 4001 

25  0001 
40  0001 


Object  Classification  (In  thousands  of  dollars) 

I dsnt l f l cat i on  code  97-0400-0-1-051  1981  actual  1982  est,  1983  est 

Other  services  " 

125.003  Contracts 

999.901  Total  obligations 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  INTELLIGENCE  AGENCY 
RDT&E,  DEFENSE  AGENCY 


SUMMARY  BY  BUDGET  ACTIVITY 
(IN  THOUSANDS  OF  DOLLARS) 

FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate 

5.  Intelligence  and  Communications 
Total  Program 

SUMMARY  BY  PROGRAM  CATEGORY 

3.1  Operational  Systems  Development 
Total  Program 


i 


FY  1984 
Estimate 
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Research,  Development,  Test,  and  Evaluation,  Defense  Agencies  D1A  21  JAN  62 

Program  and  Financing  (In  thousands  of  dollars*  1980  Fiscal  year  program 


Budget  plan  (amounts  ^or  Obligations 

Identification  codo  97-0400-0-1-051  R0T6E  actions  programed) 


1981  actual  1982  est  1983  est .  1981  actual  1982  est  ’ 983  est 


Program  by  activities 
D 1 rect : 

10.0001  Total 

F 1 nanc 1 ng : 

Unobligated  balance  available,  start  of  year: 

21.4001  For  completion  of  pr 1  or  year  budget  plans 

21.4002  Reprograming  from  or  to  prior  year  budget  plar 
25.0001  Unobligated  balance  lapsing 


40.0001  Budget  authority  ( appropr 1  at  1  on ) 


Program  and  Financing  (in  thousands  of  dollars)  1981  Fiscal  year  program 


Budget  pan  (amounts  for  Obligations 

Identification  code  97-0400-0-1-051  RDT4E  actions  programed) 

1981  actual  1982  est  1983  est.  1981  actual  1982  est  1983  eat. 


Program  by  activities: 

D i rect : 

10.0001  Total 

F i nanc i ng : 

21.4001  Unobligated  balance  available,  start  of  year 
24  4001  Unobligated  balance  available,  and  of  year 


40.0001  Budget  authority  ( appropr i at l on ) 
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Research,  Development,  Teat,  end  Evaluation,  Defense  Agencies  D1A  21  JAN  62 

Program  and  Financing  (In  thousands  of  dollars)  1982  Fiscal  year  program 

Budget  plan  (amounts  xor  Obligations 

I  dent  1 f lcat 1  on  code  97-0400-0-1-051  RDT&E  actions  programed) 

1981  actual  1982  est .  1983  est .  1981  actual  1982  est.  1983  est 


Program  by  activities: 

D 1 rect : 

10.0001  Total 

F 1  name  1 ng : 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 

40.0001  Budget  authority  ( appr opr l at  1  on ) 


Program  and  F 1 nanc 1 ng  (In  thousands  of  dollars)  1993  Fiscal  year  program 


Budget  plan  (amounts  for  Obligations 

Identification  code  97-0400-0-1-051  RDT4E  actions  programed! 


1981  actual  1982  est  1983  est.  1981  actual  1982  est  1993  est. 


Program  by  activities: 

0 i rect : 

10.0001  Total 

F 1 nanc 1 ng : 

24  4001  Unobligated  balance  available,  end  of  year 


40.0001  Budget  authority  (appropr lat I  on ) 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  INTELLIGENCE  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
PERFORMER  DISTRIBUTION 
(IN  THOUSANDS  OF  DOLLARS) 

Total  Obligation  Authority 

1551 - 1552  '1555  I5P 


1.  For  operations  of  installations  of  the  Defense  Intelligence  Agency 

Government  operated  . 

2.  For  operations  of  installations  of  the  Defense  Intelligence  Agency 

Contractor  operated  . 

3.  For  contracts  directly  in  support  of  work  actually  performed  at 

installations  of  the  Defense  Intelligence  Agency  . 

4.  For  work  assigned  to  other  DoD  activities  . 

5.  For  work  assigned  to  activities  of  other  Government  agencies  ..... 

6.  For  work  performed  by  industrial  contractors  . 


7.  For  work  performed  by  educational  institutions: 

a.  Designated  Federal  Contract  Research  Centers  . 

b.  Other  institutions  . . 

8.  For  work  performed  by  other  "non-profit"  organizations: 

a.  Designated  Federal  Contract  Research  Centers  . 

b.  Other  institutions  . . . 


9.  Total  R&D  Appropriation 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  INTELLIGENCE  AGENCY 

SUMMARY  OF  FEDERAL  CONTRACT  RESEARCH  CENTERS  BY  APPROPRIATION 

(DOLLARS  IN  THOUSANDS) 


FY  81  FY  82  FY  83 
Estimate  Estimate  Estimate 


3. 13. 01. L 
Total 


3. 13. 01. L 

3. 13. 01. L  LANTCOM  V&V 
3. 13. 01. L  DoDIIS  V&V 
Total 


3. 13. 01. L  DoDIIS  V&V 
3. 13. 01. L  DoDIIS  Networking 
Total 


Total  Program  Summary  By  Appropriation: 


AND  PROGRAM 

FY  84 
Estimate 


370  Total  Federal  Contract  Research  Centers 


DEPnkTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  INTELLIGENCE  AGENCY 
INSTALLATION  ANALYSIS  -  FCRCS 

_ TOA  (IN  THOUSANDS  OF  DOLLARS) _  PERSONNEL _ 

Profession aT  Support 

Paid  Paid 

From  Paid  From  Paid 

Other  All  Parent  From  Paid  Parent  From  Paid  Mil. 

Mgmt  Parent  Other  Other  Sub  Mil.  Pers  Dept  Other  From  Dept  Other  From  Pers 

Location  FY  Agency  Dept  DoD  Funds  Total  RDT&E  Other  Total  RDT&E  RDT&E  Other  RDT&E  RDT&E  Other  Assigned  Total 


l  _ 


Remarks: 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 

6EFEW5E  "TnTPT.'lTSe'n^e-  aGFnCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
PROGRAM  ELEMENT  LISTING 


(Dollars  in  Thousands) 


FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate 


5.  Intelligence  and  Communications 

Element  Code  Project  No. 

3.1  Operational  Systems 

Development  Title 

3. 13. 01. L  General  Defense  Intelligence 

Program 


FY  1984 
Estimate 


372 


ADDITIONAL  JUSTIFICATION  MATERIAL  FOR  THE  DEFENSE  INTELLIGENCE  AGENCV 
PROGRAMS  IS  CONTAINED  IN  THE  GENERAL  DEFENSE  INTELLIGENCE  PROGRAM  SECTION 
OF  THE  NATIONAL  FOREIGN  INTELLIGENCE  PROGRAM  CONGRESSIONAL  BUDGET 
JUSTIFICATION  BOOKS  WHICH  ARE  AVAILABLE  AT  A  HIGHER  CLASSIFICATION 
AND  REQUIRE  SPECIAL  ACCESS 


I 


HESSLER  Research,  Development,  Test,  end  Evaluation,  Defense  Agencies  DMA  06  FEB  82 

Messier 

Progren  and  Financing  (in  thousands  of  dollars) 


Identification  code  97-0400-0*1-051 


Budget  plan  Canounts  for 
RDT&E  actions  programed) 


0b 1  I  gat  1 ons 


1981  actual  1982  est .  1983  est  1981  actual  1982  est 


1983  est. 


Program  by  activities: 

D i rect : 

5.  intelligence  and  connun 1  cat  1 ons 
Reimbursable  progren 


20, 146 
6,179 


10.0001  Total 

F i nanc i ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 


40.0001  Budget  authority  ( appropr 1  at  1  on ) 


26, 327 


6,  1  79 


20, 1 46 


0  tract  obligations: 

Other  services: 

125.003  Contracts  5,397 

125.004  Other  14,751 


199.001  Total  direct  obligations 


20. 146 

■SBS3SESK 


Reimbursable  obligations: 
Other  services: 

225.003  Contracts 


999.901 


T ota l  ob l i gat  1 ons 


4,375 

a  s  »  *  ■  * 

24, 523 


l 


DEPARTMENT  OF  DEFENSE,  MILITARY 
DEFENSE  MAPPING  AGENCY 

RESEARCH.  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
SUMMARY  BY  BUDGET  ACTIVITY 


($  in  Thousands) 

FY  1981 
Actual 

1.  Technology  Base 

2.  Advanced  Technology  Development 

3.  Strategic  Programs 

4.  Tactical  Programs 

5.  Intelligence  &  Communications  20,148 

6.  Defensewide  Mission  Support 

TOTAL  RDT&E  -  DIRECT  20,148 

Reimbursements  6,179  5,000  5,000 

TOTAL  PROGRAM  26,327 


FY  1982  FY  1983 

Estimate  Estimate 


FY  1984 
Estimate 


5,000 


376 


DEPARTMENT  OK  DEFENSE,  MILITARY 
DEFENSE  MAPPING  AGENCY 

RESEARCH.  DEVELOPMENT,  TEST  AND  EVALUATION.  DEFENSE  AGENCIES 
SUMMARY  BY  PROGRAM  CATEGORY 

($  in  Thousands) 

6.1  Research 

6.2  Exploratory  Development 

6.3  Advanced  Development 

6.4  Engineering  Development 

6.5  Management  and  Support 

Total  Research  and  Development  (Program  6) 

Total  Operational  Systems  Program 

Total  Intelligence  &  Communications 
(Program  3) 

Total  RDT&E  -  Direct 

Reimbursements 

TOTAL  PROGRAM 

‘  377 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Estimate 

14,265  16,000  17,863  18,584 

5,883  6,034  10,082  12,667 

20,148  22,034  27,945  31,251 


20,148 

6,179  5,000  5,000  5,000 

26,327 


HESSLER 
Hess ler 


[ dent  i f i cat i on  code 


Researchj  Development,  Test,  end  Eveluetlon,  Defense  Agencies 
Progrem  and  Financing  <ln  thousands  of  dollars) 


97*0400-0" 1 -051 


Budget  plan  (amounts  *or 
RDT8E  actions  programed) 


1961  actual 


1962  est . 


1 983  est . 


DMA  08  FEB  02 

1980  Fiscal  year  program 
Obi igat i ons 

actual  1982  est.  1983  est 


Program  by  activities: 

D i rect : 

10  0001  Total  .  151 

F i nanc i ng : 

214001  Unobligated  b  lance  available,  start  of  year  .  ...  .  -151 


40.0001  Budget  authority  ( appropr i at i on ) 


Hess  1 er 


I  dent i f i cat  I  on  code 


Program  and  Financing  (in  thousands  of  dollars) 


Budget  plan  (•mounts  for 

97-0400-0-1-051  RDT8E  actions  programed) 


1981  actual  1982  eat  1983  est 


1981  Fiscal  year  program 
Obi igat ions 


1P81  actual  1982  est.  1983  est 


I 


Program  by  act ivi ties: 

0 i ract : 

5.  Intelligence  and  communications 
Reimbursable  program 


20, 148 
0,179 


10.0001  Total 


1 1 

.  0001 

21 

.  4001 

24 

.  4001 

nanc 1 ng : 

Offsetting  collections  from: 
Federal  funds 

Unobligated  balance  available, 
Unobligated  balance  available. 


start  of  year 
end  of  year 


40. 0001 


Budget  authority  ( appropr let i on) 


26,327 


-6, 179 


80, 149 


20,148  . 

4,224  1,955 


24 , 372  1 , 955 


-6,179  . 

-1 ,955 

1 , 955  . 

20,148  . 
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V-  ■' 
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HESSLER 
Hess  1 er 


Research,  Development,  Test,  end  Evaluation,  Defense  Agencies 
Program  and  F 1 nenc 1 nfl  (In  thousand*  of  dollars) 


DMA  08  FEB  82 

1982  Fiscal  year  program 


Identification  code 


97  *  0400  - 0  - 


-051 


Budget  plan  (amounts  'or 
RDT8E  actions  programed) 


0b 1 i gat i ons 


1981  actual 


1962  est . 


1981  actual 


1 903  est 


Program  by  activities: 

D  1  rect  : 

5.  Intelligence  and  commun 1  cat i ons 
Reimbursable  program 


10  0001 


Tota  1 


F 1 nanc 1 ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 


40.0001 


Budget  authority  ( appropr 1  at  1  on ) 


HESSLER 
Hess ler 


Research,  Development,  Test,  shd  Evaluation,  Dafansa  Agencies 
Program  end  F 1 nanc 1 ng  (In  thousands  of  dollars) 


DMA  08  FEB  82 

1983  Fiscal  year  program 


Identification  code 


97-0400-0-1 -051 


Budget  plan  (anounts  'or 
RDT&E  actions  programed) 


0b l i gat i ons 


1981  actual  1982  eat. 


1981  actual 


1 983  est 


Program  by  activities: 

D 1 rect : 

5.  Intelligence  and  communications 
Reimbursable  program 

10.0001  Total 

F i nanc i ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

24.4001  Unobligated  balance  available,  end  of  year 
40.0001  Budget  authority  ( appropr 1  at i on) 


* 


T 


l 
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DEPARTMENT  Qf  DE FfftSE ,  MILITARY 
DEFENSE  MAPPING  AGENCY 
PERFORMER  DISTRIBUTION 

RESEARCH,  DEVELOPMENT.  TEST  AND  EVALUATION.  DEFENSE  AGENCIES 


(Thousands  of  Dollars) 


Appropriation:  RDT&E,  Defense  Agencies 


Date:  21  January  1932 


Total  Obligation  Authority 


/ 


DEPARTMENT  OF  DEFENSE.  MILITARY 
DEFENSE  MAPPING  AGENCY 

RESEARCH.  DEVELOPMENT.  TEST  AND  EVALUATION.  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  FEDERAL  CONTRACT  RESEARCH  CENTERS 

(THIS  EXHIBIT  IS  UNCLASSIFIED) 


_ TOA  ($  In  Thousands) _ PERSONNEL  (Man-Years) 

Professional _ Support _ 

Paid  Paid 

RDT&E  Funds _  From  Paid  From  Paid 


Federal  Contract 

Other 

All 

Parent 

From 

Paid 

Parent 

From 

Paid 

Mil 

Research  Center 

Mgmt 

Parent 

Other 

Other 

Sub- 

Mil 

Dept 

Other 

From 

Dept 

Other 

From 

Pers 

and  Location 

FY  Agency 

Dept 

DoD 

Funds 

Total 

Pers  Total 

RDTE 

RDTE 

Other 

RDTE 

RDTE 

Other 

Assigned  Total 

Aerospace  Corp.,  81  125  —  —  —  125  —  125  1  —  —  —  -  —  —  1 

Los  Angeles,  CA 

82  175  —  —  —  175  —  175  1  —  —  —  —  —  —  1 


Aerospace  Corp.,  81  125  —  —  —  125  —  125  1  —  —  —  -  —  —  1 

Los  Angeles,  CA 

82  175  —  —  —  175  —  175  1  —  —  —  —  —  —  1 

83  125  —  —  —  125  —  125  1  —  —  —  —  —  —  1 

84  125  —  —  —  125  —  125  1  —  —  —  —  —  —  1 

Total  Federal  81  125  —  —  —  125  —  125  1  —  —  —  —  —  —  1 

Contract  Research 

Center  82  175  —  —  —  175  —  175  1  —  —  —  —  —  —  1 

83  125  —  —  —  125  —  125  1  —  —  —  —  —  —  1 

84  125  —  —  —  125  —  125  1  —  —  —  —  —  —  1 
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DEPARTMENT  OF  DEFENSE,  MILITARY 
DEFENSE  MAPPING  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION.  DEFENSE  AGENCIES 
DETAILS  BY  BUDGET  ACTIVITY 

($  in  Thousands) 

FY  1981  FY  1982  FY  1983 

Actual  Estimate  Estimate 

5-  .InLelligerite  &  Communications 


P -serf pt ive 
FY  1984  Summary 

Estimate  Page  No . 


Element  Code  Project  No. 


Title 


335 

Subtotal, 

b • 3A  ADVANCED  DEVELOPMENT 


6. 37.01. B 

MC&G  INVESTIGATIONS  AND 

PROTOTYPE  DEVELOPMENT 

14,263 

16,000 

17,863 

18,584 

386 

Subtotal,  Advanced  Development  Category 

14,265 

16,000 

17,863 

18,584 

6. 4 

ENGINEERING  DEVELOPMENT 

6. 47. 01. B 

MC&O  DEVELOPMENT  ENGINEERING 

AND  TESTS 

5,883 

6,034 

10,082 

12,667 

400 

Subtotal,  Engineering  Development  Category 

5,883 

6,034 

10,082 

12,667 

TOTAL,  Intelligence  &  Communications 

20,148 

' 

304 


Program  Element:  it 
Dot  Mission  Area:  It  321 

R ESOURCES:  ($  in  Thousands). 


FY  1983  RDT4E  DESCRIPTIVE  SUMMARY 

xitle:  Defense  Mapping  Agency  (DMA)  Support 
(U)  Budget  Activity:  It  5  ~ I nteTTi  genc7 T  Q>rnrnun  icat ions 


FY  1981  FY  1982  FY  1983  FY  1984 
Actual  Est imate  Estimate  Est Imate 

TOTAL  FOR  PROGRAM  ELEMENT 


1  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED . 


Additional  to 
Completion 

Continuing 


Total  Estimated 
Cost 


N/A 


BASIS  FOR  FY  1983  RDT&E  REQUEST. 


COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY. 


OTHER  APPROPRIATION  FUNDS. 

FY  1981  FY  1982  FY  1983  FY  1984 

Procurement 
04  M 


AD*  A  Ml  642 


OFFICE  Of  THE  SECRETARY  Of  OCfENSC  WASHINGTON  OC  F/O 
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MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BURE.AU  OF  STANDARDS- 1963 -A 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
(THIS  SUMMARY  IS  UNCLASSIFIED) 

Program  Element:  it  6 3 70 IB 
DoD  Mission  Area:  It  321 

A .  RESOURCES  (PROTECT  LISTING):  (S  in  Thousands). 

Project  FY  1981  FY  1982  FY  1983  FY  1984  Additional  Co  Total  Estimated 

Number  Title  Actual  Estimate  Estimate  Estimate  Completion _ C os  t_ 

3201 

3202 
1203 

3204 

3205 

3206 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED.  DMA's  primary  mission  is  to  support  tile  Military  Services  by  providing 
MC&G  products  and  services  that  are  critical  to  successful  military  operations.  The  current  projects  in  this  element  are 
designed  primarily  to  (1)  develop  new  processes,  techniques  and  prototype  equipment  required  for  transition  to  a  total  DMA 
Digi tal/Sof tcopy  Production  System  and  (2)  to  improve  the  existing  DMA  production  system  to  meet  current  and  on-going  DoD 
MC&C  requirements  during  the  transition  period. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST.  The  DMA  program  for  FY  1983  will  continue  to  be  directed  toward  developing  and 
maintaining  MC&G  capabilities  required  to  satisfy  increasing  and  more  stringent  requirements  critical  to  DoD  weapons 
and  control  systems,  such  as  the  MX,  Trident,  Pershing  II  and  Cruise  Missile  Systems,  including  further  development 

of  prototype  components  of  the  DMA  Digital  Production  System.  The  program  request  provides  for  the  development  of  a  more 
effective  and  efficient  production  operation  in  meeting  DMA's  current  and  future  responsibilities  and  will  permit  the 
continuous  exploitation  of  the  more  promising  technological  developments.  The  above  cost  estimate  data  are  expressed 
in  current  dollars  which  include  cost  escalations  for  the  budget  and  outvears. 


TOTAL  FOR  PROGRAM  ELEMENT 

14265 

16000 

Data  Collection 

3749 

3906 

Photogrammetric  Exploitation 

2071 

2303 

Cartographic  Exploitation 

1928 

4864 

Geodetic  and  Geophysical  Support 

1563 

2354 

Data  Base/Data  Bank 

4358 

2273 

Products  and  Services 

591 

300 

1_7863  18584  font  inuing  N/A 

7253  6631 

1919  2627 

3327  2738 

2282  3034 

2797  3259 

285  295 


Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  It  5  -  Intelligence  &  Communications 
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Program  Klement:  If  63701B  (Conn'd) 

DoD  Mission  Area:  It  321 

D.  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY.  There  is  a  net  increase  of  $3.2  million  in  the  above  cost  estimates 
for  FY  1983  as  compared  to  the  same  data  in  the  FY  1982  Descriptive  Summary.  The  increase  results  from  additional 
geodetic  and  geophysical  activities  required  in  support  of  advanced  weapons  systems  and  to  provide  needed  acceleration 
in  major  prototype  components  for  the  DMA  Digital  Production  System. 

E.  OTHER  APPROPRIATION  FUNDS.  N/A 


Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity;  #  5  -  Intelligence  &  Communications 
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Project:  #3201 

Program  Element:  #  63701B 

DoD  Mission  Area:  it  321 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  The  collection  of  MC&G  data  by  sensors  and  instruments  mounted  in  aerospace  vehicles 
and  surface  ships  as  well  as  those  used  on  land  is  a  matter  of  continuing  serious  concern.  The  magnitude  of  the  collection 
tasks  plus  the  demand  for  increased  accuracy  and  area  coverage  to  meet  the  requirements  of  new  and  improved  weapons  systems 
makes  a  comprehensive  R&D  effort  necessary.  The  current  RS.D  program  continues  various  developments  in  all  aspects  of  aerospace, 
land  and  sea  data  collection  activities.  Within  the  functional  areas  of  Gravity,  Hydrographic  and  Positional  data  collection 
are  such  subtasks  as  a  Global  Positioning  System  Receiver  development  for  improved  positioning;  a  hydrographic  airborne  laser 
system  for  depth  determination  in  coastal  waters;  a  gradiometry  analysis  for  developing  practical  techniques  for  improving  the 
usefulness  of  moving  base  gravity  gradiometers;  a  passive/active  airborne  bathymetry  data  collection  system  using  a  multispectral 
scanner  with  laser  calibrations;  and  analyses  of  the  Geodetic  Positioning  System  to  obtain  accurate  and  efficient  geodetic 
measurements. 

G.  RELATED  ACTIVITIES.  Defense  Research  Scierces  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navv  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency,  (DMA)  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi;  Naval  Sea  Systems  Command, 
Washington,  D.C.;  and  Air  Force  Geophysics  Laboratory,  Hanscom  AFB,  Massachusetts. 

I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  Prior  completions  include  a  Bottom  Topography  Survey  Subsystem  (BOTOSS 
lightweight  bottom  survey  system  for  use  on  various  types  of  survey  ships),  a  laser  sounder  receiver  and  bandwidth 
reduction  system,  a  special  data  reduction  task  for  the  hydro  airborne  laser  sounder  system,  an  aircraft  geophysical 
sensor  suite  to  improve  gravity  data  collection,  various  Global  Positioning  System  (GPS)  package  developments  and  an 
acoustic  seamount  reconnaissance  task  to  demonstrate  the  feasibility  of  using  scattered  acoustic  energy  for  hydrographic 
surveying  systems. 

2.  FY  1982  Program.  During  FY  1982,  the  following  efforts  will  continue;  a  hydrographic  airborne  laser  sounder  system 

(HALS)  for  collecting  depth  data  in  coastal  waters  without  the  use  of  photography;  a  system  for  automatic  determination  of 
astronomical  azimuths  to  improve  positioning;  various  GPS  related  activities  to  improve  geodetic  positioning  in  the 
continental  United  States  and  elsewhere;  a  gradiometry  analysis  and  test  and  an  active/passive  bathymetry  task  as 
described  above  in  paragraph  F;  and  a  coastal  hydrographic  sonar  task  to  increase  the  productivity  of  the  Navy's 
hydrographic  survey  launches.  OQQ 


Title:  Data  Collection 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  it  5  -  Intelligence  &  Communications 


Project:  II  3201  (Cont'd) 

Program  Element:  #  63701B 

Dol)  Mission  Area:  It  321 

FJ-  1983  Planned  Program.  During  FY  1983,  development  activities  described  in  FY  1982  will  continue.  New 
initiatives  will  include  an  advance  survey  development  effort  to  provide  geodetic  positioning  data  in  support  of 
advanced  weapons  systems. 

4-  FY  1984  Planned  Program.  All  items  described  in  the  FY  1983  planned  program  will  be  continued. 

5.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION  DATA.  N/A 
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Project:  It  3202 

Program  Element:  It  63701B 

DoD  Mission  Area:  It  321 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  MC&G  source  data  acquired  by  various  types  of  sensors  (multi-spectral,  RADAR,  etc.)  are 
received  in  a  variety  of  sizes,  shapes  and  media  with  varying  degrees  of  geometric  distortions  and  image  fidelity.  Also,  the 
massive  quantity  of  data  generated  during  the  reduction  processes  requires  investigation  on  the  application  of  new  computer 
technology  to  photogrammetric  processing.  The  objective  of  this  project  is  to  develop  prototype  automated  equipments,  techniques, 
and  software  to  improve  current  capabilities  or  to  provide  new  capabilities  to  expeditiously  process  and  accurately  reduce  these 
acquired  data  in  usable  form  for  the  production  of  MC&G  products.  The  various  work  efforts  within  the  project  address  the 
following  basic  functional  areas:  photographic  and  photogrammetric  processing,  mensuration,  adjustment  and  transformation. 
Photogrammetric  techniques  are  used  to  derive  accurate  terrain  as  well  as  other  natural  and  cultural  feature  portrayals,  geodetic 
control  data  and  undistorted  photographic  renditions.  Such  subtasks  as  digital  rectifiers,  radargrammetric  triangulation,  and 
a  digital  stereo  image  processing  system  are  illustrative  of  efforts  directed  at  the  development  objective. 

C.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air 
Development  Center,  Griffiss  AFB,  Rome,  N.Y.;  and  the  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis, 

Mississippi. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  Completions  during  FY  1981  and  prior  years  include  a  study  to  assess  radar  for  MC&G 
applications,  a  project  to  extract  elevation  data  more  accurately  and  efficiently,  remote  sensing  assessment  of  terrain  data, 
microprogramming  hardware  applications  to  enhance  the  computational  capabilities  and  productivity  of  data  acquisition  systems. 
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Title:  Photogrammetric  Exploitation 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  It  5  -  Intelligence  &  Communications 


Project:  #  3202  (Cont’d)  Title:  Photogrammetric  Exploitation 

Program  Element:  #  6 3 70 IB  Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 

DoD  Mission  Area:  #  321  Budget  Activity:  ft  5  -  Intelligence  &  Communications 


2.  FY  1982  Program.  During  FY  1982,  the  following  efforts  will  continue:  a  project  to  provide  DMA  with  the  capability 
to  perform  map  and  chart  revisions,  feature  analyses  and  extractions  using  newly  developed  rectification  systems;  a  remote 
sensor  exploitation  task  to  develop  techniques  for  locating  and  positioning  hydrographic  hazards  and  to  provide  accurate  and 
reliable  water  depth  information  for  use  in  survey  planning  and  chart  revisions;  a  synthetic  aperture  radar  (SAR)  simulation 
triangulation  project  to  develop  the  mathematics  and  related  software  programs  to  block  adjust  SAR  sensor  materials  collected 
in  various  configurations;  a  task  to  design,  develop,  test  and  implement  a  digital  image  restoration  and  manipulation 
capability  in  the  interactive  Remote  Work  Processing  Facility  (RWPF)  at  DMA's  Production  Centers;  and  a  multi-sensor 
hydrographic  exploitation  task  to  develop  and  refine  high  potential  hydrographic  remote  sensor  technologies  for  incorporation 
in  DMA's  production  processes. 

3.  FY  1983  and  FY  1989  Planned  Programs.  With  the  exception  of  the  developments  to  be  completed,  all  of  the  items 
described  in  the  FY  1982  program  will  continue  during  this  period. 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION.  N/A. 
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Project:  #3203 

Program  Element:  #  63701B 

DoD  Mission  Area:  #  321 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  Increasing  demands  for  varied  MC&G  products  and  data  unique  to  specific  weapons  and 
command  and  control  systems  necessitate  not  only  a  rapid  and  flexible  production  capability,  but  also  the  capability  to  generate, 
select,  convert  and  manipulate  MC&G  data  in  digital  form.  Digital  data  satisfies  the  unique  requirements  of  many  weapon  systems 
and  is  also  suited  to  automation  of  cartographic  processes.  This  project  consists  of  efforts  leading  to  the  development  of 
prototype  equipment,  techniques,  and  software  that  address  the  automated  functions  of  compilation,  transformation,  proofing 

and  editing,  plotting,  and  graphic  arts. 

G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air  Development 
Center,  Griffiss  AFB,  Rome,  New  York;  and  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  During  this  period,  completions  included  a  limited  quantity  color  reproduction 
task  to  provide  for  rapid  color  reproduction  of  maps  at  less  cost  than  lithography,  a  digital  terrain  elevation  data 
exploitation  task  to  develop  advanced  graphic  displays  for  digital  land  mass  simulation  (DLMS)  elevation  data  stored  in 

a  polynomial  model  format,  and  an  electron  beam  recorder/plotter  for  data  base  uses  as  well  as  outputting  final  graphic 
reproduction  plates. 

2.  FY  1982  Program.  During  FY  1982,  continuations  include  a  task  to  develop  printing  equipment  for  direct  imaging  to 
paper  from  on-line  computer  input;  an  automated  cartography  processing  system  using  an  associative  array  processor  to  increase 
the  speed  of  various  operations;  a  clustered  cartographic  processing  system  to  provide  the  most  effective  integration  of 
equipment,  hardware  and  software  and  to  provide  optimum  production  throughput;  an  automated  cartography  feature  identification 
system  which  will  tag  features  which  have  been  collected  for  raster  scanning;  an  integrated  automated  cartography  task  to 
define  system  architecture  which  integrates  the  separate  components  into  an  effective  network  with  or  without  a  mainframe 
computer;  a  geographic  names  type  file  task  to  enable  rapid  type  retrieval  and  storage;  and  an  optical  character  recognition 
task  to  automatically  read  and  digitize  alpha-numeric  characters;  and  a  state  of  the  art  feature  analysis  project  which 
consists  of  various  efforts  designed  to  upgrade  existing  MC&G  equipment  and  algorithms  for  prototype  production  systems. 


Title:  Cartographic  Exploitation 
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Investigations  and  Prototype  Development 
Budget  Activity:  #  5  -  Intelligence  &  Communications 


Project:  #  3203  (Cont'd) 

Program  Element:  #  63701B 

DoD  Mission  Area:  if  321 

3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  all  of  the  items  described  in  the  FY  1982  program  will 
continue  with  the  exception  of  the  geographic  names  type  file  projects  which  will  be  completed  by  the  end  of  FY  1982. 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION.  N/A. 


Title:  Cartographic  Exploitation 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  it  5  -  Intelligence  &  Communications 


Project:  #  3204 

Program  Element:  It  63701B 

DoD  Mission  Area:  It  321 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  User  requirements  for  geodetic  and  geophysical  support  are  constantly  increasing 
with  an  attendant  requirement  to  improve  the  accuracy  of  current  maps,  charts  and  other  products.  Further,  emerging  weapons 
systems,  especially  those  incorporating  inertial  guidance  or  navigation  systems,  require  more  detailed  and  accurate  geodetic 
and  gravimetric  data  over  larger  areas  of  the  earth  than  do  the  current  family  of  weapons.  Development  of  rapid  and  economical 
methods  of  satisfying  these  requirements  must  significantly  precede  weapons  systems  developments  to  prevent  geodetic  and 
geophysical  limitations  on  system  CEP  (circular  error  probable)  and  flexibility.  Within  the  functional  areas  of  position  and 
gravity  determination  are  such  subtasks  as  software  and  studies  concerning  satellite  to  satellite  tracking  to  support  improved 
positioning;  a  satellite  altimetry  task  to  analyze  satellite  data  with  a  view  toward  an  improved  altimeter;  and  a  gravity 
sensor  analysis  to  develop  an  optimum  integration  method  for  combining  all  available  geodetic  data  (grad iometrv , 
gravimetry,  satellite  altimetry,  etc.,)  for  weapons  support  system  development. 

6.  RELATED  ACTIVITIES.  Defense  Research  Sciences  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and  Air 
Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense  Mapping 
Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure  that 
efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  Naval  I'-irface  Weapons  Center, 
Dahlgren,  Virginia;  U.S.  Naval  Oceanographic  Office,  Bay  St.  Louis,  Mississippi;  and  Air  Force  Geophysics  Laboratory,  Hanscom  AFB, 
Massachusetts. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  During  FY  1981  and  prior  years,  completions  included  a  geomagnetic  field  data 
survey  of  DoD  current  and  future  requirements  and  data  collection  technology;  an  analysis  of  GEOS-3  altimetry  data  to 
determine  the  feasibility  of  using  satellite  radar  altimetry  data  to  define  topographic  elevations;  a  magnetic  survey 
temporal  variation  study  to  develop  and  evaluate  an  optimum  technique  for  determining  and  correcting  errors  produced 
by  the  temporal  variations  of  the  magnetic  field  during  survey  operations;  and  a  scalar  magnetic  survey  improvement 
task  to  develop  new  survey  techniques  and  software  to  collect,  process  and  display  magnetic  data. 
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Title:  Geodetic  and  Geophysical  Support  (G&G) 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  1*  5  -  Intelligence  &  Communications 


Project:  It  3204  (Cont'd) 

Program  Element:  It  63701B 

DoD  Mission  Area:  It  321 

2.  FY  1982  Program.  During  FY  1982,  continuations  will  include  a  Global  Positioning  System  (GPS)  ephemeris  development 
task  for  improved  modeling  technique  and  geodetic  positioning;  a  GPS  package  to  develop  a  real-time  onboard  orbit  deter¬ 
mination  and  prediction  capability  for  low  altitude  satellites;  a  satellite  radar  altimetry  task  to  minimize  the  hazards 

to  submarine  navigation  caused  by  the  presence  of  seamounts;  a  gravity  sensor  analysis  to  directly  support  critical 
requirements  for  gravity  gradiometry,  oceanic  geo id  and  an  improved  earth  gravity  model;  a  task  to  demonstrate  the 
field  operation  of  a  transportable  two-color  ref ractometer  system  for  precise  astronomic  positioning;  and  efforts 
to  explore  the  geodetic  potential  of  using  VLB1  (Very  Long  Baseline  Interferometry)  for  relative  position  determination 
between  very  widely  separated  cites. 

3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  all  of  the  items  described  in  the  FY  1982  program  will 
continue  with  the  exception  of  the  satellite  radar  altimetry  effort  which  will  be  completed  by  the  end  of  FY  1983. 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION  DATA.  N/A. 


Title:  Geodetic  and  Geophysical  Support  (C&G) 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  It  5  -  Intelligence  &  Communications 


395 


Project:  #  3205 

Program  Element:  #  63701B 

DoD  Mission  Area:  it  321 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  The  large  number  of  maps  and  charts  currently  in  inventory  is  expensive  to  store 
and  maintain  up  to  date.  Development  of  computer  controlled  storage  of  digital  data  and  miniature  maps  with  the  objective 
of  reducing  the  volume  of  maps  and  costs  of  updating  will  continue  for  several  years.  Additionally,  the  user  requirements 
for  many  and  varied  graphic  and  digital  products  dictate  new  methods  of  formatting,  storing,  and  retrieving  the  high  volume 

of  new  source  material  necessary  for  MC&G  production  to  satisfy  these  requirements.  Within  the  functional  areas  of  Methodology, 
Management,  Computation,  Storage  and  Retrieval  and  Dissemination,  are  subtasks  such  as  a  mass  graphic  storage  and  retrieval 
system  to  provide  a  micro-image  recording  and  regeneration  system  to  reduce  volume  and  provide  rapid  retrieval;  digital  data  man¬ 
agement  systems  to  assure  effective  control  of  digital  data;  an  interactive  digital  facility  development  to  add  mass  storage 
capability  and  high  speed  interfaces  with  an  existing  image  processing  facility;  and  a  MC&G  knowledge  domain  development  to 
build  a  digital  data  base  library  containing  spectral,  spatial,  environmental  and  planimetric  signatures  for  MC&G  features. 

G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 

Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense  Mapping 
Agency  (DMA),  as  Program  Manager  foi  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure  that 
efforts  are  directed  toward  valid  capau’1ity  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air  Development 
Center,  Griffiss  AFB,  Rome,  New  York;  and  the  Defense  Advanced  Research  Projects  Agency,  Arlington,  Virginia. 

I.  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  During  this  period,  completions  included  lithographic  scanning  techniques  to  support 
total  extraction  of  cartographic  data  from  lithographic  map  products;  the  mass  storage  and  retrieval  system;  recording  media 
archival  attributes  which  evaluated  the  long  term  storage  characteristics  of  magnetic  recording  media  for  mass  storage  of  digital 
data;  a  raster  processing  technique  which  minimizes  conversion  requirements  associated  with  the  use  of  raster  scanning 

and  plotting  terminals;  the  development  of  photometrically  calibrated  black  and  white  photography  statistics  for 
application  to  feature  extraction  problems;  a  processing  subsystem  integration  task  to  provide  an  agencywide  operational 
production  information  dissemination  system;  and  data  base  storage  plate  development  to  provide  a  high  performance 
projection  printer  for  imaging  selected  photographic  image  points  on  film  or  glass  at  contact  or  reduced  scales. 

2.  FY  1982  Program.  During  FY  1982,  the  following  efforts  will  continue:  an  interactive  digital  facility  development 
to  add  mass  storage  capability  and  high  speed  interfaces  to  an  existing  image  processing  facility  and  to  serve  as  a  test 
bed  in  determining  specifications  for  DMA  systems;  the  MC&G  knowledge  domain  development  described  in  Paragraph  F.  above; 
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Title:  Data  Base/Data  Bank 

Title:  Mapping,  Charting  and  Geodesy  (MC&C) 

Investigations  and  Prototype  Development 
Budget  Activity:  #  5  -  Intelligence  &  Communications 


Project:  II  3205  (Cont'd) 
Program  Element:  #  63701B 

DoD  Mission  Area:  #  321 

FY  1982  Program,  Continued. 


Title:  Data  Base/Data  Bank 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Investigations  and  Prototype  Development 
Budget  Activity:  II  5  -  Intelligence  &  Communications 


an  optical  disk  technology  task  to  analyze  requirements  and  implement  an  advanced  development  model  for  use  in  the  universal 
rectifier  system  (currently  under  development)  and  to  handle  DLMS  (Digital  Land  Mass  System)  data;  a  MC&G  data  base  system 
task  to  provide  a  capability  to  support  multi-product  generation  at  a  minimum  life  cycle  cost;  and  a  task  to  support  the 
development  of  a  system  definition  and  functional  specifications  for  the  DMA  Digital/Softcopv  Production  System. 

3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  all  efforts  described  in  the  FY  1982  program  will  be 
continued. 


4.  Program  to  Completion.  This  is  a  continuing  program. 
J.  TEST  AND  EVALUATION  DATA.  N/A. 


I 


)•'  3206 

El ement : 

*  63701B 

Title:  Products  and  Services 

Title:  Mapping,  Charting  and  Geodesv 

on  Area: 

!■  22J, 

Investigations  and  Prototype  Development 

Budget  Activitv:  //  5  -  Intelligence  &  Communicat  ions 

LED  BACKGROUND  AND  DESCRIPTIONS:  This  project  provides  for  the  development  of  new  products  and  services,  including 
techniques  and  devices  for  their  production.  With  the  development  of  new  guidance  and  navigational  systems  for  advanced 
and  sea  weapon  systems,  compatible  products  portraying  earth  positions,  topographic  data  and  ocean  floor  features 
red.  Accordingly,  capabilities  must  be  developed  to  provide  essential  data  in  a  format  that  will  assure  the  most 
interfacing  of  resources,  data  portrayal  and  weapon  systems.  Directed  at  the  development  of  products  requiring 
line  graphic  and  photographic  imagery  portrayals  are  such  development  work  efforts  as  Sensor  Image  Simulation  (an 
ve  device  that  will  provide  an  output  for  editing  digital  land  mass  data  base  and  reviewing  synthesized  sensor 
plays),  and  an  advanced  weapon  system  image  simulation  project  to  evaluate  the  suitability  of  DMA  digital  data 
t  high  resolution  infrared  sensor  simulation. 

ED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
gencv  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
rts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 


PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air 
nt  Center,  Griffiss  AFB,  New  York;  and  the  Aerospace  Corporation,  Los  Angeles,  California. 


AM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 


Y  1981  and  Prior  Accomplishments.  During  FY  1981,  the  first  phase  of  the  work  effort  on  the  advance  weapons  system 
ulation  was  completed.  The  results  described  what  descriptors  must  be  added  to  the  DMA  data  base  in  order  to  simulate 

low  level  light  TV  and  radar  sensor  imagery.  The  second  phase  of  this  effort  will  be  performed  in  FY  1982. 

Y  1982  Program.  During  FY  1982,  the  following  efforts  will  continue-  the  sensor  image  simulation  and  the  advanced 
stem  tasks  described  in  paragraph  F.  above  and  a  data  base  development  to  assess  the  utility  of  digital  land  mass 
LMS)  data  for  producing  visual  simulation  scenes. 
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Title:  Products  and  Services 

Title:  Mapping,  Charting  and  Geodesy 

Investigations  and  Prototype  Development 
Budget  Activity:  #  3  -  Intelligence  &  Communications 


3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  program  efforts  described  in  FY  1981  will  conti 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION  DATA.  N/A. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  r  64701B 


DoD  Mission  Area:  if  331 


(THIS  SUMMARY  IS  UNCLASSIFIED) 

Title:  Mapping,  Charting  anii  Geodesy  (MC&C) 
Engineering  Development  and  Test 
Budget  Activity:  if  5  -  Intelligence  4  Communications 


A .  RESOURCES  (PRO,!  ECT  L I  ST  I NC ) :  (Sin  Thousands) . 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional  to 

Total  Estimated 

Number 

T  itle 

Actual 

Es  t ima  t  e 

Est imate 

Estimate 

Complet ion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

5883 

6034 

10082 

12667 

Cont inu ing 

N/A 

4301 

Data  Collection 

1059 

57 

43 

"58 

4302 

Photogrammetr ic  Exploitation 

2221 

2555 

6264 

8321 

4303 

Cartographic  Exploitation 

376 

2271 

2605 

2830 

4304 

Geodetic  and  Geophysical  Support 

307 

309 

490 

393 

4305 

Data  Base/Data  Bank 

128 

176 

260 

603 

4306 

Products  and  Services 

792 

666 

420 

462 

B.  BRIEF 

DESCRIPTION  OF  ELEMENT  AND  MISSION 

NEED:  DMA 

's  primary 

mission  is 

to  support  the 

Military  Services 

by  providing  MC&C 

products  and  services  that  are  critical  to  successful  military  operations.  The  current  projects  in  the  element  provide  for  the 
engineering  development  and  testing  of  materiel  to  be  used  in  the  future  DMA  Digital  Production  System  in  addition  to  current 
production  operations.  Further,  this  element  provides  necessary  follow-on  engineering  development  of  systems  and  equipment 
originating  in  Program  Element  63701B. 


C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  The  DMA  program  for  FY  1983  will  continue  to  be  directed  toward  developing  and 
maintaining  MC&G  capabilities  required  to  satisfy  increasing  and  more  stringent  requirements  critical  to  DoD  weapons 
and  control  systems,  such  as  the  MX,  Trident,  Pershing  II  and  Cruise  Missile  Systems,  including  further  development 
of  prototype  components  of  the  DMA  Digital  Production  System.  The  program  request  provides  for  the  development  of  a  more 
effective  and  efficient  production  operation  in  meeting  DMA's  current  and  future  responsibilities  and  will  permit  the 
continuous  exploitation  of  the  more  promising  technological  developments.  The  above  cost  estimate  data  are  expressed 
in  current  dollars  which  include  cost  escalations  for  the  budget  and  outvears. 


Title:  Mapping,  Charting  and  Geodesy  (MC&G) 

Engineering  Development  and  Test 
Budget  Activity:  3  -  Intelligence  &  Communications 

I).  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY.  There  is  a  net  increase  of  $2.4  million  in  the  cost  data  estimate  for  1981 
as  compared  to  this  estimate  in  the  FY  82  Descriptive  Summary.  The  increase  is  primarily  attributed  to  a  greater  amount 
of  engineering  development  activity  than  originally  anticipated  in  the  photogramme trie  exploitation  project. 


Program  Element:  #  64701B  (Cont'd) 
DoD  Mission  Area:  #  321 


E.  OTHER  APPROPRIATION  FUNDS.  N/A 
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Title:  Data  Collection 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 
Engineering  Development  and  Test 
Budget  Activity:  it  5  -  Intelligence  &  Communications 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  The  collection  of  MC&G  data  by  sensors  and  instruments  mounted  in  aerospace  vehicle 
and  surface  ships  as  well  as  those  used  on  land  is  a  matter  of  continuing  serious  concern.  The  magnitude  of  the  collection 
tasks  plus  the  demand  for  increased  accuracy  and  area  coverage  to  meet  the  requirements  of  new  and  improved  weapons  systems 
make  a  comprehensive  R6.D  effort  necessary.  The  current  R&D  program  continues  various  developments  in  aerospace,  land  and  sea 
data  collection  activities.  This  project  provides  for  the  engineering  development  and  test  of  Data  Collection  subtasks 
originating  in  6.3  Advanced  Development.  Within  the  functional  areas  of  Gravity,  Hydrographic  and  Positional  Data 
Collection  are  sucli  suhtasks  as  the  NAVPAC  system  for  positional  improvements  through  satellite  technology  and  absolute 
gravity  experiments  to  improve  the  accuracy  of  the  absolute  gravity  reference  system  and  the  monitoring  of  time  variations 
of  gravity. 


G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to 
assure  that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi;  Naval  Sea  Systems  Command 
Washington,  D.C.;  and  Air  Force  Geophysics  Laboratorv,  Hanscom  AFB,  Massachusetts. 


I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 


1.  FY  1981  and  Prior  Accomplishments.  FY  1981  and  prior  accomplishments  include  a  transducer  mount  development  task  to 
determine  the  proper  location  for  an  echo  sounder  on  a  survey  boat.  This  new  location  enables  the  boat  to  operate  in  rougher 
seas  and  at  higher  speeds  thus  providing  an  increased  capability  for  survey  accomplishment.  Also  completed  was  the  NAVPAC 
system  providing  for  positional  improvements  througli  satellite  technology. 
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Project:  #  4301  (Cont'd) 

Program  Element:  #  64701B 

Dol)  Mission  Area:  #  321 

2.  FY  1982  Program.  During  FY  1982,  the  absolute  gravity  experiments  to  improve  the  accuracy  of  the  absolute  gravity  ref 
erence  system  will  continue. 

3.  FY  1983  and  FY  1984  Programs.  The  effort  described  in  the  FY’  1982  program  will  continue  in  FY  1983  and  FY  1984. 

4.  Program  to  Completion.  This  is  a  continuing  program. 


Title:  Data  Collection 

Title:  Mapping,  Charting  and  Geodesy  ( MC  WO 
Engineering  Development  and  Test 
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J.  TEST  AND  EVALUATION  DATA.  N/A. 
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Project:  II  4302 

Program  Element:  It  64701B 

DoD  Mission  Area:  It  321 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  This  project  provides  for  progression  into  engineering  development  of  those  photogram- 
metric  and  associated  systems,  equipment  or  processes  determined  during  the  6.3  development  to  be  feasible  and  suitable  to 

meet  specific  technical  objectives.  MC&G  source  data,  acquired  by  various  types  of  sensors,  are  received  in  a  variety  of 
sizes,  shapes  and  media  with  varying  degrees  of  geometric  distortions  and  image  fidelity.  Also,  the  massive  quantity  of  data 
generated  during  the  reduction  processes  requires  investigation  on  the  application  of  new  computer  technology  to  photogrammetric 
processing.  The  objective  of  the  project  is  to  develop  engineering  models  capable  of  processing  and  reducing  acquired  data 
into  usable  form  for  production  of  MC&G  products. 

G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  exploratory  development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air  Development 
Center,  Griffiss  AFB,  Rome,  New  York;  and  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  During  this  period,  completions  included  hardware  and  software  changes  to  the 
Replacement  of  Photographic  Imagery  Equipment  (RPIE)  to  provide  a  capability  for  the  rectification  of  source  materials, 
to  optimize  operations  and  provide  additional  required  capabilities.  Also,  several  triangulation  tasks  were  completed 
to  provide  a  capability  for  establishing  photogrammetric  control  without  dependency  on  other  source  materials. 


Title:  Photogrammetric  Exploitation 

Title:  Mapping,  Charting  and  Geodesy  (MC&G) 
Engineering  Development  and  Test 
Budget  Activity:  It  5  -  Intelligence  &  Communications 


4C4 


* 


I 


Project:  rf  4302  (Cont'd) 

Program  Element:  #  64701B 

DoD  Mission  Area:  #  321 


Title:  Photogrammetric  Exploitation 

Title:  Happing,  Charting  and  Geodesy  (MC&G) 
Engineering  Development  and  Test 
Budget  Activity:  #  5  -  Intelligence  &  Communications 


2.  FY  1982  Program.  Continuations  during  this  period  include  an  optical  power  spectrum  analyzer  to  be  used  for 
pre-screening  photography  to  assure  that  only  high  quality  photography  is  introduced  into  the  production  processes;  a 
photometric  high  resolution  array  scanner  task  to  determine  characteristics  (speed,  resolution,  and  number  of  gray  shades 
discriminated)  of  such  a  scanner  -  this  task  was  transferred  from  6.3  development  to  this  project;  a  task  to  upgrade  various 
photogrammetric  equipments;  a  universal  rectifier  to  provide  a  capability  to  digitally  rectify  any  source  material;  an 
elevation  data  edit  terminal  to  provide  an  on-line,  near-real-time  evaluation  and  edit  capability  for  automated  elevation 
data  gathering  equipment;  a  digital  stereo  comparator/compiler  (DSCC)  development  to  replace  aging  automated  equipment  at 
DMA  Production  Centers;  an  interactive  feature  analysis  task  to  provide  a  pilot  digital  system  for  the  generation  of  a 
Tactical  Terrain  Analysis  Data  Base  (TTADB)  and  derivative  products;  and  an  Advanced  Image  Digitizing  System  (AIDS)  to 
develop  a  scanner  capable  of  accepting  very  high  resolution  hardcopy  imagery  and  of  transforming  the  imagery  into  digital 
form. 


3.  FY  1983  and  FY  1984  Planned  Programs.  All  FY  1982  tasks  will  be  continued  in  this  period  with  the  exception  of 
the  elevation  data  edit  terminal  task  which  will  be  completed  by  the  end  of  FY'  1982.  The  photometric  high  resolution 
array  scanner  task  will  be  completed  by  the  end  of  FY  1983. 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J .  TEST  AND  EVALUATION.  N/A . 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  This  project  provides  "or  the  developmental  progression  of  those  efforts  determined 
in  previous  phases  to  be  suitable  for  engineering  development.  The  objective  is  to  develop  an  automated  cartographic  system 
by  selectively  automating  portions  of  the  cartographic  production  processes  that  vill  -.inle  the  Defense  Mapping  Agency  (DMA) 
to  be  more  responsive  to  Strategic  and  Tactical  Forces'  requirements  for  conventional  and  special  purpose  MC&G  products  and 
data. 

G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency,  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  IT.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia;  U.S.  Air  Force  Rome  Air  Development 
Center,  Griffiss  AFB,  Rome,  New  York;  and  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  Mississippi. 

I .  PROCRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  FY  1981  and  prior  accomplishments  included:  an  automated  cartography 
hardware/software  task  to  integrate  new  hardware  and  software  into  the  production  line  automated  cartography  system;  a 
cathode  ray  tube  plot  head  to  print  names  and  symbols  on  map  products;  a  raster  symbol  generator  for  generating  cartographic 
symbols  using  array  processing  technology;  an  expanded  grey  scale  capability  of  the  Raster  Finishing  Plotters;  a  cartographic 
compilation  and  revision  subsystem  to  assess  source  material,  to  extract  information  from  that  source  material  and  to 
compile  it  into  revised  or  new  graphic  products;  a  raster  data  process  support  system  for  high  speed  raster  scanning  and 
plotting  terminals;  an  advanced  interactive  graphic  editing  system  for  use  in  the  production  of  digital  data  for  advanced 
weapons  system  and  for  automated  cartography  production  purposes;  and  a  raster  automated  cartographic  system  to  provide 
DMA  with  a  fully  integrated  raster  processing  system. 

2.  FY  1982  Program.  Continuations  during  this  period  include  a  voice  recognition  task  to  aid  cartographic  analysts  in 
the  automated  compilation  of  feature  analysis  data;  a  bathymetric  data  reduction  system  for  application  to  the  production 
of  hydrographic  charts;  a  terrain  editing  and  software  merging  capability  to  provide  software  documentation  and  user 
techniques  for  merging  and  examining  Digital  Elevation  Matrices  (DEM)  and  planimetric  data  including  feature  and  terrain 
analysis  data;  a  source  assessment  system  development  to  provide  the  capability  to  simultaneously  overlay  and  evaluate 
graphic,  photographic  and  digital  data  in  optimizing  product  compilation;  a  carto  compilation/revision  system  task  which 
will  introduce  automation  into  the  current  manual  cartographic  compilation/revision  work  station;  a  software  for  automated 
cartography  task  to  provide  advanced  capabilities  for  DMA's  automated  cartographic  system;  the  development  of  an  integrated 
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Project:  #  4303  (Cont'd) 

Program  Element:  #  64701B 

DoD  Mission  Area:  #  321 


FY  1982  Program,  Continued. 


Title:  Cartographic  Exploitation 

Title:  Mapping.  Charting  and  Geodesy  (MC&C) 
Engineering  Development  and  Test 
Budget  Activity:  #  5  -  Intelligence  &  Communications 


cartographic  production  operation  at  a  DMA  production  Center;  and  the  development  of  an  advanced  type  placement  and  geographic 
names  data  base  system  to  minimize  manual  methods  in  the  preparation  and  correction  of  data  at  various  stages  of  the  cartographic 
process  and  to  provide  better  partitioning  of  symbol  and  image  management  tasks. 


3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  all  of  the  items  described  in  the  FY  1982  program  will 
continue  with  the  exception  of  the  bathymetric  data  reduction  and  terrain  editing  capability  tasks  which  will  be  completed 
by  the  end  of  FY  1982.  Also,  the  software  for  automated  cartography  and  the  integrated  cartographic  production  task  will 
be  completed  by  the  end  of  FY  1983. 


Program  to  Completion. 


This  is  a  continuing  program. 


J.  TEST  AND  EVALUATION.  N/A. 


4C7 


Project:  #  4304 

Program  Element:  #  64701B 

DoD  Mission  Area:  #  321 


Title:  Geodetic  and  Geophysical  Support  (G&G) 

Title:  Mapping.  Charting  and  Geodesy  (MC&G) 
Engineering  Development  and  Test 
Budget  Activity:  #  5  -  Intelligence  4  Communications 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  User  requirements  for  geodetic  and  geophysical  support  are  constantly  increasing 
with  an  attendant  requirement  to  improve  the  accuracy  of  current  maps,  charts  and  other  products.  Further,  emerging  weapon 
systems,  especially  those  incorporating  inertial  guidance  or  navigation  systems,  require  more  detailed  and  accurate  geodetic 
and  gravimetric  data  over  larger  areas  of  the  earth  than  do  the  current  family  of  weapons.  Development  of  rapid  and  economical 
methods  of  satisfying  these  requirements  must  significantly  precede  weapons  systems  developments  to  prevent  geodetic  and  geo¬ 
physical  limitations  on  system  CEP  (circular  error  probable)  and  flexibility. 

G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  exploratory  development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  Naval  Surface  Weapons  Center,  Dahlgren,  Virginia;  Air  Force  Geophysics  Laboratory,  Hanscom  AFB, 
Massachusetts;  U.S.  Naval  Oceanographic  Office,  Bay  St.  Louis,  Mississippi;  and  U.S.  Army  Engineer  Topographic  Laboratories, 

Fort  Belvoir,  Virginia. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  Prior  years  accomplishments  include  several  tasks  directed  toward  improving  weapons 
systems  CEP;  e.g.,  an  improved  gravity  modeling  task;  a  collocation  technique  to  provide  an  optimum  gravity  model  utilizing 
different  types  of  surface  and  satellite  data;  a  technique  for  geoid  determination  without  precise  satellite  orbits;  and  a 
rapid  geodetic  survey  system  to  develop  a  capability  for  determining  the  deflection  of  the  vertical  with  accuracy  required 

to  support  advanced  missile  systems. 

2.  FY  1982  Program.  During  FY  1982,  efforts  will  continue  on  an  advanced  adjustment  and  gravity  prediction  technique 
that  will  enable  useful  gravity  predictions  in  inaccessible  areas;  high  altitude  gravity  measurements  for  comparison  with 
operational  models  of  the  earth's  gravitational  field;  and  test  equipment  for  use  in  conjunction  with  the  Global  Positioning 
System  (GPS). 

3.  FY  1983  and  FY  1984  Programs.  The  efforts  described  in  the  FY  1982  program  will  be  continued  and  completed  in 
FY  1983-1984  timeframe. 


4.  Program  to  Completion.  This  is  a  continuing  program. 
J.  TEST  AND  EVALUATION  DATA.  N/A  4C8 


Project:  It 4305 

Program  Element:  It  64701B 

DoD  Mission  Area:  It  321 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  The  large  number  of  maps  and  charts  currently  in  inventory  is  expensive  to  store 
and  maintain  up  to  date.  Development  of  computer  controlled  storage  of  digital  data  and  miniature  maps  with  the  objective 
of  reducing  the  volume  of  maps  and  cost  of  updating  will  continue  for  several  years.  Additionally,  the  user  requirements 
for  many  and  varied  graphic  and  digital  products  dictate  new  methods  of  formatting,  storing,  and  retrieving  the  high  volume 
of  new  source  material  necessary  for  MC&G  production  to  satisfy  these  requirements.  Within  the  functional  areas  of  Methodology 
Management,  Computation,  Storage  and  Retrieval  and  Dissemination  are  subtasks  such  as  a  Structured  Programming  Applications 
System  to  introduce  modern  practices  into  the  DMA  system  to  achieve  cost  effective  software  production  and  control;  and  a 
mathematical  model  for  storing  terrain  elevation  data. 

C.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency,  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia  and  U.S.  Air  Force  Rome  Air 
Development  Center,  Griffiss  AFB,  Rome,  New  York. 

I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 

1.  FY  1981  and  Prior  Accomplishments.  During  FY  1981  and  prior  years,  completions  in-luded  terrain  characteristics  from 
remote  . ensors  task  which  provided  a  digital  capability  to  exploit  remotely  sensed  data  in  the  ultraviolet,  visible  and  infra¬ 
red  bands.  Models  were  also  completed  for  developing  product  independent  digital  data  structures,  amenable  to  computer 
controlled  assembly  of  digital  product  data;  and  a  mathematical  model  for  storing  terrain  elevation  data. 

2.  FY  1982  Program.  Efforts  during  FY  1982  will  include  the  structured  programming  application  system  described 

in  paragraph  F  above  and  providing  remote  work  processing  facility  (RWPF)  transition  support  for  automatic  feature  extraction 
systems  at  DMA  Production  Centers. 

3.  FY  1983  and  FY  1984  Planned  Programs.  The  structured  programming  application  system  and  the  RWPF  transition  support 
projects  will  be  continued  and  completed  during  this  period.  New  initiatives  will  include  the  development  of  a  rapid  coordinat 
transformation  system  to  speed  up  MC&C  production  computer  throughput  on  coordinate  conversions. 

4.  Program  to  Comply ; ion.  This  is  a  continuing  program. 


Title:  Data  Base/Data  Bank 

Title;  Mapping,  Charting  and  Geodesy  (MC&G) 

Engineering  Development  and  Test 
Budget  Activity:  I’  3  -  Intelligence  4  Communications 


J.  TEST  AND  EVALUATION  DATA.  N/A. 
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Project:  it  4  206 

Program  Element:  #  64701B 

DoD  Mission  Area:  it  321 


Title:  Products  and  Services 

Title:  Mapping,  Charting  and  Geodesy  (MCAG) 
Engineering  Development  and  Test 
Budget  Activity:  i-  5  -  Intelligence  &  Communications 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION.  This  project  provides  for  the  development  of  new  products  and  services,  including 
methods,  techniques  and  devices  for  their  production.  With  the  development  of  new  guidance  and  navigational  systems  for  advance 
air,  land  and  sea  weapon  systems,  compatible  products  portraying  earth  positions.  Topographic  data  and  ocean  floor  features 
are  required.  Accordingly,  capabilities  must  be  developed  to  provide  essential  'lta  in  a  format  that  will  assure  the  most 
effective  interfacing  of  resources,  data  portrayal  and  weapon  systems.  Directed  at  the  development  of  products  requiring 
digital,  line  graphic  and  photographic  imagery  portrayals  are  such  developmental  work  efforts  as  radar  scene  generation  in  suppo 
of  the  PERSHING  II  missile  system,  and  a  film  strip  generator  task  to  provide  a  more  efficient  method  for  the  production  of 
aircraft  cockpit  displc  . 


G.  RELATED  ACTIVITIES.  Defense  Research  Sciences  and  Exploratory  Development  programs  are  conducted  by  the  Army,  Navy  and 
Air  Force  laboratories  to  support  continuing  evolutionary  development  of  equipment  and  techniques.  The  Director,  Defense 
Mapping  Agency  (DMA),  as  Program  Manager  for  DoD  Mapping,  Charting  and  Geodesy,  maintains  cognizance  of  these  programs  to  assure 
that  efforts  are  directed  toward  valid  capability  development  objectives  and  to  preclude  unwarranted  duplication. 

H.  WORK  PERFORMED  BY.  U.S.  Army  Engineer  Topographic  Laboratories,  Fort  Belvoir,  Virginia  and  U.S.  Air  Force  Rome  Air 
Development  Center,  Griffiss  AFB,  New  York. 


I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS. 


1.  FY  1981  and  Prior  Accomplishments .  During  this  period,  a  film  strip  generator  task  was  transferred  to  this  project  from 
6.3  Advanced  Development.  This  task  is  to  develop  a  more  efficient  method  for  the  production  of  aircraft  cockpit  visual  display 
Also,  for  the  radar  scene  generation  work  effort,  the  first  phase  of  a  transformation  program  was  completed.  This  completion 
allows  DMA  to  generate  Pershing  II  reference  scenes  from  DI.MS  (Digital  Land  Mass  Simulations). 

2.  FY  1982  Program.  During  FY  1982,  efforts  will  continue  on  the  radar  scene  generation  task  described  in  paragraph  F. 
above.  The  film  strip  generator  task,  described  in  paragraph  F.  above,  will  be  completed  bv  the  end  of  the  year.  New 
initiatives  will  include  the  development  of  worldwide  atlases  of  coastal  water  optical  properties  in  support  of  HALS 
(Hydrographic  Airborne  Laser  System)  development. 

3.  FY  1983  and  FY  1984  Planned  Programs.  During  this  period,  the  radar  scene  generation  task  will  be  continued. 

4.  Program  to  Completion.  This  is  a  continuing  program. 

J.  TEST  AND  EVALUATION.  N/A. 
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Hess lar 

Program  %nd  Flp#r>gJ  no  Un  ehous'ands  ’  of  .jo  liars) 

Budget  Dlsn  (amounts  xor  Obligations 

Identification  code  97-0400-0-1-031  RDT&E  actions  programed) 


1961  actual  1982  aet  1983  est .  1961  actual  1982  est  198J  est 


Program  by  activities: 

D 1 rect : 

1.  Technology  base 

Reimbursable  program 


1 99 , 771  259,757  326,600  197,189 

4,403  5,000  9,000  4,332 


244 , 563  325, 151 

5,052  9,000 


10  0001  Total  204,176  264,757  333,600  201,541 

F 1 nanc i ng : 

Offsetting  collections  from: 

11  0001  Federal  funds  -1,407  -3,400  -5,000  -1,351 

13.0001  Trust  funds  -2,998  -1,600  -4,000  -2,998 

Unobligated  balance  available,  start  of  year 

21  4001  For  completion  of  pr  1  or  year  budget  plans  .  .  .  -618 

21  4002  Reprograming  from  or  to  prior  year  budget  plan  -180  .... 

24.4001  Unobligated  balance  available,  end  of  year  .  .  .  3.017 

25  0001  Unobl  igated  balance  lapsing  ISO  .  .  100 


40.0001  Budget  authority  (appropriation)  199,771  239,757  325,600  199,771 


24  9, 

615 

334 .151 

-3, 

400 

-5, 000 

-1  , 

600 

-4, 000 

-3, 

017 

-  10,  159 

18, 

’  59 

'9, 608 

239, 

757 

326, 600 
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r 

Object  Classification  (in  thousands  of  dollars) 


\ cat i on  code  97-0400-0-1-051 

, 

1901  actual 

^  982  est 

1 903  est 

Direct  obligations' 

* 

Personnel  conpensat i on: 

Full -tine  pernanent 

3,  822 

4 , 398 

4 , 508 

Other  than  full -tine  pernanent 

32 

Other  personnel  conponsatlon 

52 

81 

64 

Total  personnel  conpensatlon 

3. 906 

4 , 479 

4 , 672 

Civilian  personnel 

370 

459 

401 

Travel  and  transportat ion  of  persons 

569 

1 , 084 

1  ,  259 

Transportat i on  of  things 

95 

442 

946 

Communications,  utilities  and  other  rent 

1  085 

1 , 079 

1,115 

Printing  and  reproduction 

Other  services: 

14 

25 

25 

Contracts 

1 36, 959 

145,408 

216,901 

Other 

47,564 

88, 147 

91 . 345 

Supplies  and  materials 

4,605 

1 , 494 

1  .  502 

Equ ipnent 

2,  022 

1 , 946 

6, 025 

Total  direct  obligations 

197.189 

244, 563 

325. 151 

aaasassssr 

38  =  =  ss:  -  a  a 

Reimbursable  obligations: 

Personnel  compensation: 

Fu 1 1  - 1 i me  permanent 

74 

200 

230 

Civilian  personnel 

8 

20 

23 

Travel  and  transpor tat i on  of  persons 

4 

10 

1  2 

Transportat 1  on  of  things 

3 

3 

Communications,  utilities  and  other  rent 

24 

75 

90 

Printing  and  reproduction 

Other  services: 

1 

4 

5 

Contracts 

4,109 

4, 567 

0, 445 

Supplies  and  materials 

36 

148 

1  67 

Equ i pnent 

16 

25 

25 

Total  reimbursable  obligations 

4, 352 

5,  052 

9,  000 

aaaaassxsa 

SKZZSSZXSZ 

==3X3==x=r 

Total  obligations 

201,541 

249,615 

334, 151 
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DEFENSE  NUCLEAR  AGENCY 
RESEARCH,  DEVELOPMENT,  TEST  4  EVALUATION 

PERSONNEL  SUMMARY 


(THIS  SUMMARY  IS  UNCLASSIFIED) 


FY  1981 

FY  1982 

FY  1983 

Total  RDT4E : 

Total  number  of  full-time  permanent  positions 

Total  compensable  workyears: 

157 

176 

185 

Full-time  <=•,  ivalent  employment 

Full-time  equivalent  of  overtime  and  holiday 

165 

176 

185 

hours 

1 

2 

2 

Ave*  ES  salary 

56,185 

58,500 

Aver  *  IS  grade 

9.7 

9.6 

9.4 

Average  GS  salary 

24,399 

26,216 

26,287 

Average  salary  of  ungraded  positions 

17,364 

17,167 

i\  16’ 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  NUCLEAR  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 

SUMMARY  BY  BUDGET  ACTIVITY 
($  in  thousands) 

(THIS  SUMMARY  IS  UNCLASSIFIED) 


1 .  Technology  Base 

2.  Advanced  Technology  Development 

3.  Strategic  Programs 

4.  Tactical  Programs 

5.  Communications  and  Electronics 

6.  Program-Wide  Management  and  Support 
Total  RDT&E  -  Direct 
Reimbursements 

TOTAL  PROGRAM 


FY  1981 
Actual 

199771 


FY  1982 
Estimate 

259757 


199771 

4352 

204123 


259757 

5000 

264757 


FY  1983 
Estimate 

326600 


326600 

9000 

335600 


FY  1984 
Estimate 

357547 


357547 

9100 

366647 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  NUCLEAR  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 

SUMMARY  BY  PROGRAM  CATEGORY 
($  in  thousands) 

(THIS  SUMMARY  IS  UNCLASSIFIED) 


FY  1981 

Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

Research 

— 

_ 

__  __ 

Exploratory  Development 

199771 

259757 

326600 

Advanced  Development 

— 

— 

Engineering  Development 

-- 

— 

Management  and  Support 

— 

— 

_ 

Total  Research  and  Development  (Program  6) 

199771 

259757 

326600 

Total  Operational  Systems  Program 

_ 

__ 

Total  RDT&E  -  Direct 

199771 

259757 

326600 

Reimbursements 

4352 

5000 

9000 

TOTAL  PROGRAM 

204123 

264757 

335600 

FY  1989 
Estimate 


357547 


3575«7 


357547 

9100 

366647 
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HESSLER  Research.  Development,  Teat ,  end  Evaluation,  Defense  Agenc i «s  DNA  08  FEB  82 

Hess l er 

Program  and  Financing  fir  thousands  of  dollars)  1982  Fiscal  year  program 


budget  plan  (anounts  ^or  Obligations 

Identification  code  97-0400-0-1-051  RDf6£  actions  programed) 


1981  actual  1962  sat  1963  est  1981  actual  1982  ost  1983  est 


Program  by  activities 
D i rect : 

1  Technology  base  259,757 

Reimbursable  program  5,000 


1 0  0001  Total  264, 757 

F i nanc i ng ; 

Offsetting  collections  from 

11.0001  Federal  funds  -3,400 

13.0001  Trust  funds  -1,600 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year  .  . 

40.0001  Budget  authority  ( appropr i at  1  on >  .  259,757 


241 , 598 

5,000 

18, 159 

246,598 

18, 159 

-3,400 

-1 , 600 

18,159 

259, 757 

Identification  code 


97-0400-0- 1  -  05 ' 


Program  and  F  i  nanc  I  ng  (In  thousand#  of  dollars) 


iudoet  plan  (amounts  for 
ftOTAE  actions  programed) 


1981  actual  1982  eat  1983  est 


1983  Fiscal  year  program 


0b l i gat l ons 


1961  actual  1982  ast.  1983  ast. 


Program  by  activities 
D i ract 

1  Tachnology  base 

Reimbursable  program 

10  0001  Total 


F i nanc I ng 

Offsatting  collactioni  from 
11  0001  Fadaral  funds 

13  0001  Trust  funds 

24  4001  unobligatad  balance  available,  end  of  year 
40  0001  Budget  authority  ( sppr opr  I  at i on ) 


326.600  306,992 

9,000  9, 000 

335. 600  315, 992 


-5, 000  -5, 000 

-4 , 000  .  -4 , 000 

19,608 


329,900  326,600 

417 


Defense  Nuclear  Agency 


RDT&E  Performer  Distribution 
($  in  Thousands) 

(THIS  CHART  IS  UNCLASSIFIED) 

Appropriation:  Research,  Development,  Test  and  Evaluation,  Defense  Agencies 


Total  Obligational  Authority 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

1. 

For  operation  of  installations  of  the  reporting  DOD 
component  gov't  operated 

10896 

12872 

13366 

14580 

2, 

For  operation  of  installations  of  the  reporting  DOD 
component  contractor  operated 

-0- 

-0- 

-0- 

-0- 

3. 

For  contracts  directly  in  support  of  work  actually  per¬ 
formed  at  installations  of  the  reporting  DoD  component 

-0- 

-0- 

-0- 

-0- 

4. 

For  work  assigned  to  DoD  activities 

44183 

47772 

40662 

39400 

5. 

For  work  assigned  to  activities  of  other  Gov't  agencies 

16380 

35680 

63856 

69381 

6. 

For  work  performed  by  industrial  contractors 
("profit"  organizations) 

119844 

154578 

199129 

227970 

7. 

For  work  performed  by  educational  institutions 

a.  Designed  Federal  Contract  Research  Centers 

b.  Other  Institutions 

3366 
(  -0-  ) 
(3366) 

4258 
(  -0-  ) 
(4258) 

5616 
(  -0-  ) 
(5616) 

3381 
(  -0-  ) 
(3381) 

8. 

For  work  performed  by  other  "nonprolut"  organizations 

a.  Designated  Federal  Contract  Research  Centers 

b.  Other  Institutions 

5102 
(  350) 
(4752) 

4597 

C  500) 
(4097) 

3971 
(  700) 
(3271) 

2835 
(  675) 
(2160) 

TOTAL  RDT&E  APPROPRIATION 

199771 

259757 

326600 

357547 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  NUCLEAR  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  IN-HOUSE 

(THIS  NARRATIVE  IS  UNCLASSIFIED) 


Narrative 

The  Defense  Nuclear  Agency  ( DNA )  will  operate  three  installations  within  Program  txement  6.27. 15. H,  "Defense  Nuclear  Agency". 
This  Program  Element  includes:  (1)  the  combined  Department  of  Defense  (DoD)  program  for  research  and  development  in  the  effects 
of  nuclear  weapons  which  is  developed  through  joint  efforts  of  the  Military  Services  and  DNA  to  provide  DoD  with  nuclear  weapons 
effects  information  using  all  research  and  development  means  short  of  actual  nuclear  weapons  detonation  and  certain  large-scale 
field  simulation  tests;  (2)  the  DoD  portion  of  the  joint  Department  of  Energy  (DOEVDoD  Nuclear  Weapons  Testing  Programs  and 
supports  the  execution  of  underground  nuclear  test  events,  the  execution  of  nuclear  weapons  effects  simulation  test  events  using 
high  explosives,  the  operation  of  nuclear  weapons  effects  simulation  facilities,  and  simulation  of  nuclear  weapons  effects  using 
natural  disturbances;  (3)  the  development  of  a  comprehensive  evaluation  and  technology  capability  to  provide  solutions  to 
improve  the  survivability  and  security  of  our  present  and  expected  theater  nuclear  weapons  and  forces;  and  (9)  in  FY  1983, 
the  development  of  an  Operational  Test  Site  to  permit  testing  and  evaluation  of  security  measures,  including  policy,  criteria, 
and  equipment  in  a  total  realistic  environment. 

Resources  requested  for  the  Armed  Forces  Radiobiology  Research  Institute  include  those  required  for  administration, 
logistics  support  and  conduct  of  research. 

Resources  requested  for  DNA  Field  Command  Test  represent  in-house  DNA  efforts  required  for  program  management  below  Head¬ 
quarters  DNA  level  to  include  operation  of  facilities  located  at  Albuquerque,  New  Mexico  and  Camp  Mercury,  Nevada. 

Resources  requested  for  DoD  Operational  Test  Site  include  the  requirements  for  administrative  support  located  at 
Fort  McClellan,  Alabama. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  NUCLEAR  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  IN-HOUSE 

(THIS  CHART  IS  UNCLASSIFIED) 


TOA  ($  in  Thousands) 

PERSONNEL  (Man-Years) 

RDT&E  Funds  All 

Civil  Service  Contractor 

Paid  Paid 

From  From  Paid  Paid  Paid 

Mil.  Pers. 

In 

Installation  & 

Other 

Other 

Other 

Sub¬ 

Mil. 

Pers. 

DNA 

Other 

From 

From 

From 

RDT&E 

Location 

FY 

Commands 

DNA 

DoD 

Funds 

total 

RDT&E 

Other 

Total 

RDT&E 

RDT&E 

Other 

RDT&E 

Other 

Work 

Other  Total 

Armed  Forces 

1981 

8525 

187 

41 

8753 

2544 

11297 

118 

84 

202 

Radiobiology 

1982 

9925 

500 

150 

10575 

3080 

13655 

131 

91 

222 

Research  Inst. 

1983 

10025 

590 

160 

10775 

3094 

1  3869 

137 

92 

229 

Bethesda,  MD 

1984 

10825 

620 

180 

11625 

3094 

14719 

137 

92 

229 

Field  Command 

1981 

2371 

850 

3222 

6443 

3315 

9758 

39 

105 

144 

Test  &  Logistic 

1982 

2947 

1400 

2200 

654? 

3859 

10406 

45 

114 

159 

Directorate 

1983 

3191 

1330 

4420 

8941 

4303 

13244 

47 

130 

177 

Albuquerque,  NM 

1984 

3605 

1400 

4200 

9205 

H303 

13508 

47 

130 

177 

DoD  Operational 

1981 

Test  Site 

1982 

Ft.  McClellan, AL 1983 

150 

150 

150 

1 

1 

1984 

150 

150 

150 

1 

1 

TOTALS 

1981  10896 

1037 

3263 

15196 

5859 

21055 

157 

189 

346 

1982  12872 

1900 

2350 

17122 

6839 

24061 

176 

205 

381 

1983  13366 

1920 

4580 

19866 

7397 

27263 

185 

222 

407 

1984  14580 

2020 

4380 

20980 

7397 

28377 

185 

222 

407 
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DEFENSE  NUCLEAR  AGENCY 


FEDERAL  CONTRACT  RESEARCH  CENTERS 
(THIS  PAGE  IS  UNCLASSIFIED) 


Specialized  technical  support  provided  by  Federal  Contract  Research  Centers  is  used  by  the  Defense  Nuclear  Agency  (DNA)  tc 
supplement  that  which  is  available  within  the  Department  of  Defense  and  from  other  sources.  These  Research  Centers  have  been 
established  by  the  Department  of  Defense  (DoD)  to  provide  expert  technical  and  scientific  services  consistent  with  the  goals 
and  objectives  of  the  DoD  agencies  utilizing  them.  Federal  Contract  Research  Centers  (FCRCs)  are  staffed  with  professionals 
who  possess  technical  skills  which  make  them  uniquely  qualified  to  participate  in  the  specialized  research  and  evaluation  of 
the  nuclear  weapons  effects  program. 

The  alternative  to  FCRCs  would  be  the  utilization  of  other  private  contractors.  This  could  result  in  a  duplication  of  FCRC 
effort  at  an  additional  cost  of  both  time  and  funds.  The  cost  of  DNA  staff  to  contract  and  supervise  technical  effort  by  a 
private  contractor  would  exceed  that  of  an  FCRC  performing  this  work.  The  proposed  FY  1983  FCRC  program  will  provide  for  tech¬ 
nical  direction,  principal  technical  interface  with  private  contractors  and  timely  implementation  of  programs. 

The  following  summary  identifies  DNA's  estimated  Federal  Contract  Research  Center  requirements  utilizing  Research,  Development, 
Test  and  Evaluation  appropriation  resources. 
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FEDERAL  CONTRACT  RESEARCH  CENTERS 

Summary  by  Appropriation/Pro.ject 
($  in  Thousands) 


(THIS  SUMMARY  IS  UNCLASSIFIED) 


FY  1981 
Actual 

AEROSPACE  CORPORATION 

Research,  Development,  Test  and  Evaluation  (RDT&E),  Defense  Agencies 
6.27. 15. H  Defense  Nuclear  Agency  (DNA) 


FY  1982  FY  1983  FY  198U 

Estimate  Estimate  Estimate 


Total  RDT&E,  Defense  Agencies 

350 

500 

700 

675 

Total  Aerospace  Corporation 

350 

500 

700 

675 

Remarks: 


Aerospace  Corporation  provides  technical  assistance  to  the  Defense  Nuclear  Agency  in  the  development  of  erosion  re¬ 
sistant  nosetips,  radiation  shields,  advanced  composite  heat  shields  and  substructures  for  reentry  vehicles  that  must  be 
hardened  to  withstand  single  and  multiple  nuclear  burst  environments  and  directed  energy  attack.  It  provides  similar  as¬ 
sistance  in  the  development  of  hardened  impact  fuses,  booster  components  and  in  materials  technology  for  strategic  aircraft. 
Threats  include  nuclear  radiation  and  airborne  debris  fields.  The  technology  base  is  required  by  the  Air  Force  to  support 
full-scale  system  development  activities.  It  also  provides  for  structural  calculations  of  the  hardness  of  missile  silo 
structures  and  components.  Aerospace  personnel  will  evaluate  energy  deposition  models  and  provide  technical  assistance 
in  evaluating  missile  and  reentry  vehicle  aerodynamics  following  a  combined  nuclear  and  directed  energy  attack.  Finally, 


FEDERAL  CONTRACT  RESEARCH  CENTERS 

Summary  by  Appropriation/Pro.ject  (Continued) 
($  in  Thousands) 

(THIS  SUMMARY  IS  UNCLASSIFIED) 


it  provides  laboratory  trouble  shooting  and  special  assessment  support  on  assigned  topics  of  interest  to  the  strategic  aerospace 
and  structures  community.  System  designs  to  be  used  in  M-X  and  Trident  may  be  required  to  undergo  multiple  intercepts  and  to 
maintain  standards  of  accuracy  required  to  achieve  prescribed  damage  expectancy  levels.  The  FY  1983  funding  levels  provide 
continuing  support  for  missile  and  reentry  vehicle  hardness  concept  verification. 

TOTAL  PROGRAM  SUMMARY  BY  APPROPRIATIONS 

FY  1981  FY  1982  FY  1983  FY  1989 

Actual  Estimate  Estimate  Estimate 

Research,  Development,  Test  and  Evaluation  (RDT4E) .  Defense  Agencies  350  500  700  675 

Total  Federal  Contract  Research  Centers  (In-House  Efforts)  Funded  in 

FY  Subcontract  Effort  excluded  from  this  amount  0000 

TOTAL  FEDERAL  CONTRACT  RESEARCH  CENTERS  350  500  700  675 
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DEFENSE  NUCLEAR  AGENCY 
DEPARTMENT  OF  DEFENSE.  MILITARY 


(U)  MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCTION  OF  GOVERNMENT-OWNED  FACILITIES 

FUNDED  BY  RDT&E 

(U)  PART  1.  UTILIZATION  OF  SECTION  2353,  TITLE  10  AUTHORITY: 

(U)  NONE 

(U)  PART  2.  UTILIZATION  OF  RDT&E  APPROPRIATION  FOR  FACILITIES  AT  GOVERNMENT-OWNED/GOVERNMENT-OPERATED  INSTALLATIONS 


Facility/Equipment 

RDT&E 

Project 

Number 

Contract or /Location 

Total 

($  in  Thousands) 

Obligational  Authority 

SECTION  I 

FY  1981 

FY  1982  FY  1983  FY  198A 

a.  (U) 

Satellite  X-ray  Test 
Facility  (SXTF) 

G37L 

Arnold  Engineering  Develop¬ 
ment  Center  (AEDC), 
Tullahoma,  Tennessee 

8,100 

760 

b.  (U) 

DoD  Operational 

Te3t  Site 

B99QAXRE 

TBD/Ft.  McClellan,  AL 

200 

1,000  3,660  5,010 

SECTION  II 

(U)  Projects  Planned  or 
Projected  -  NONE 
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(U)  MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCTION  OF  GOVERNMENT-OWNED  FACILITIES 
FUNDED  BY  RDT&E  (Continued) 


Satellite  X-ray  Test  Facility 


(U)  This  Satellite  X-ray  Test  Facility  was  for  the  purpose  of  testing  satellites  in  a  simulated  nuclear  and  space 
environment  to  determine  the  effects  of  weapons  relatable  X-rays  on  full-scale  satellites  in  their  operational  configuration. 
On  August  1981,  by  memorandum,  the  Under  Secretary  of  Defense  for  Research  and  Engineering  terminated  the  program  before 
any  contracts  were  let  for  the  acquisition  of  the  facility.  The  FY  1982  funds  shown  are  for  concluding  research  and  develop¬ 
ment  that  had  been  initiated  in  FY  1981  before  the  cancellation  decision  was  made. 


DoD  Operational  Test  Site 


The  DoD  Operational  Test  Site  will  fill  an  existing  void  in  doctrinal  development  and  test  and  evaluation 
of  physical  security  systems  with  emphasis  on  thep  ^"1  The  site  will  Provide  capabilities  to  sup¬ 
port  Servicej  3security  doctrinal  development  projects;  force  development7operational  testing  of  doctrine,  policy, 

criteria_,  hardware,  facilities,  arms  equipment,  and  human  factors  in  a  total  real-world  environment;  and  support  ofP 

contingency  planning  of  the  operational  commands.  The  test  site  will  be  planned,  designed,  and  constructed  under 
the  supervision  of  the  Defense  Nuclear  Agency  in  close  coordination  with  the  U.S.  Army  Military  Police  at  Ft.  McClellan, 
Alabama  and  will  be  initially  operated  by  DNA  on  behalf  of  DNA,  the  Services,  and  the  operational  commands.  The  initial 
configuration  (base  line)  of  the  Test  Site  will  be  a  typeP  ’“’with  appropriate  facilities 

and  designed  with  the  capability  to  reconfigure^ 

to  permit  flexibility  in  testing.  Instrumentation  will  be  incorporated  in  the  test  site  for  data  collection  and  analysis. 
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(U)  MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCTION  OF  GOVERNMENT-OWNED  FACILITIES 

FUNDED  BY  RDT&E 

3.  UTILIZATION  OF  RDT&E  APPROPRIATION  FOR  MINOR  CONSTRICTION: 

(U)  SUMMARY  OF  MINOR  CONSTRUCTION  FUNDED  BY  RDT&E  DEFENSE  AGENCIES 

($  in  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

1)  TOTAL,  PART  3 

84.2 

394.0 

447.0 

391.0 

'  TOTAL,  Major  Improvements  to  and  Construction  of 

Government-Owned  Facilities  Funded  by  RDT&E 

8,384.2 

2, 154.0 

4,107.0 

5,401.0 
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RDT&E  INSTALLATION  PROJECT  FACT  SHEET 


(THIS  EXHIBIT  IS  UNCLASSIFIED) 


I. 

Facility/Equipment : 

Satellite  X-ray  Test 

Facility 

II. 

R&D  Program  Elements: 

:  6.27. 15. H 

III. 

R&D  Project  Number: 

T99Q  and  G37L 

IV. 

Location:  Site  selection  was  narrowed  to 
Arnold  Engineering  Development 

either  National  Aeronautics  and  Space  Administration 
Center  (AEDC),  Tullahoma,  Tennessee;  selection  would 

(NASA),  Houston,  Texas,  or 
have  been  made  in  1981. 

V. 

Summary  of  R&D  Funds: 

:  ($  in  thousands) 

FY  1981 

FY  1982  FY  1983  FY  1989  FY  1985 

FY  1986  FY  1987  TOTAL 

6.27. 15. H  (G37L) 

8100 

760 

27960 

6. 27. 15. H  (T99Q) 

10500 

R&D  Total 

8100 

760 

37960 

VI. 

Summary  of  Other 

Funds:  None 

VII. 

Relationship  to 

R&D  Program: 

This  installation  project  would  have  provided  a  major  laboratory  simulation  capability  to  determine  the  system  gener¬ 
ated  electromagnetic  pulse  (SGEMP)  effects  induced  in  satellite  systems  by  X-rays  from  nuclear  weapons. 

VIII.  Rationale  for  funding  in  R&D  rather  than  MILCON  or  O&M  appropriation: 

The  developmental  nature  of  the  photon  (X-ray)  source  and  the  environmental  test  chamber  dictated  that  these  items  be 
funded  in  the  R&D  appropriation. 
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RDT4E  INSTALLATION  PROJECT  FACT  SHEET 


I. 

II. 
Ill 

IV. 

V. 


VI. 

VII. 

VIII. 


(THIS  EXHIBIT  IS  UNCLASSIFIED) 

Facility/Equipment:  DoD  Operational  Test  Site 
RAD  Program  Elements:  6.27. 15. H 
RAD  Project  Number:  B99QAXRE 
Location:  Ft.  McClellan,  Alabama 
Summary  of  RAD  Funds:  ($  in  thousands) 


FY  1981 

FY  1982 

FY  1983 

FY  1989 

FY  1985 

FY  1986 

FY  1987 

TOTAL 

6.27. 15. H  (B99QAXRE) 

200 

1,000 

3,660 

8,010 

4,700 

2,650 

2,950 

20,170 

R4D  Total 

200 

1,000 

3,660 

5,010 

4,700 

2,650 

2,950 

20,170 

Summary  of  Other  Funds:  None 
Relationship  to  R4D  Program: 

The  DoD  Operational  Test  Site  will  fill  an  existing  void  in  doctrinal  test  and  evaluation  of  physical  security  systems 
with  emphasis  on  the  protection  of  nuclear  weapons. 

Rationale  for  funding  in  RAD  rather  than  MILCON  or  04M  appropriation: 

The  DoD  Operational  Test  Site  is  being  designed  to  be  a  reconfigurable  prototype  facility  integral  to  physical  security 
research  efforts.  Accordingly,  it  is  to  be  funded  from  the  RDT4E  appropriation. 
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Minor  Construction  Projects 
Funded  by  RDT&E  (Cont'd) 


($  in  Thousands) 

Activity  Building  Brief  Description  c f  Work  Cost 

‘  '  “  ~  '  FY  1981  FY  1982  FY  1983  FY  1984 

Provide  Acid  Storage  Area  10.0  10.0 

Modify  Electrical  Equip¬ 
ment  (Grounding)  15.0  15. 0  10. 0 

Upgrade  Laboratory  Ventilation  10.0  10.0  10.0 

Extend  Warm  Waste  Lines  10.0  10.0  10.0 

Upgrade  Environmental  Controls  10. 0  10. 0  10.0 

Cross  Connect  Air 

Conditioning  5.0 

Field  Command  Bldg  #210  Resurface  roadway  around  44.0 

Defense  Nuclear  Test  Construction  building  and  loading  docks 

Agency  (FCDNA)  Division  Space 

Kirtland  AFB,  Nevada  Test  Site 

New  Mexico  Mercury,  Nevada 

Resurfacing  of  the  Motor  47.0 

Pool  Area 

Bldg  #211  Construct  shelter,  cable  37.0 

Test  Construction  yard 

Div,  Nevada  Test  Site 
Mercury,  Nevada 

Bldg  #600,  #211,  Paint  Offices  and 

#210,  Test  Con-  Buildings  41.0 

struction  Division, 

Nevada  Test  Site, 

Mercury,  Nevada  _  _  _  _ 


Total  Minor  Construction  Funded  in  RDT4E  84.2  394.0  447.0  391.0 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  NUCLEAR  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 

DETAIL  BY  BUDGET  ACTIVITY 
($  in  thousands) 

(THIS  CHART  IS  UNCLASSIFIED) 


Descriptive 

FY  1981  FY  1982  FY  1983  FY  1989  Summary 

Actual  Estimate  Estimate  Estimate  Page  No. 

1.  TECHNOLOGY  BASE 


Element  Code  Project  No.  Title 

6.2  EXPLORATORY  DEVELOPMENT , 

DEFENSE  AGENCIES 

6.27. 15. H  DEFENSE  NUCLEAR  AGENCY  (DNA)  199771  259767  326600  357597 

TOTAL,  EXPLORATORY  DEVELOP¬ 
MENT,  DEFENSE  AGENCIES  199771  259757  326600  357597 


► 
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DEFENSE  NUCLEAR  AGENCY 
FY  1983  RDTiE  DESCRIPTIVE  SUMMARY 


!U)  Program  Element:  It  6 .27 . 15  .H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U) 

DoD  Mission  Area:  #540  Defense  Nuclear  Agency 

(U)  Budget 

Activity: 

#1  Technology  Base 

A. 

(U) 

RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 

Total 

Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional  Estimated 

Number 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Costs 

6.27 

.15. 

■H  DEFENSE  NUCLEAR  AGENCY  (DNA) 

199771 

259757 

326600 

357547 

Continuing 

N/A 

N 

Aerospace  Systems  Vulnerability  and  Hardening 
Command,  Control  and  Communications  (CJ) 

8718 

11200 

11500 

11900 

Continuing 

N/A 

0 

4962 

7900 

9200 

9800 

II 

tt 

P 

Effects/Vulnerability  Assessment  &  Data  Evaluation 

12192 

19057 

20300 

22R47 

n 

ii 

3 

High  Altitude  Phenomenology  and  Applications 

6537 

8400 

11000 

11100 

i» 

ii 

T 

Laboratory  Radiation  Simulator  Development 

14758 

12200 

19800 

18400 

n 

n 

U 

Biomedical  Effects  Research 

12484 

15400 

163OO 

17100 

11 

11 

V 

Tactical  Systems  Vulnerability  and  Hardening 

25022 

20800 

21000 

21200 

n 

w 

Strategic  Nuclear  Implications  and  Assessments 

4011 

4500 

5300 

5100 

" 

it 

X 

Nuclear  Effects  on  Electronics 

13458 

20300 

23300 

29200 

11 

n 

Y 

Strategic  Structures  Vulnerability  and  Hardening 

10598 

21300 

21300 

21100 

•i 

« 

G 

Effects  Simulation  Using  Radiation  Simulators 

19391 

19500 

31700 

36900 

11 

n 

H 

Effects  Simulation  Using  High  Explosives 

10056 

6300 

9900 

7200 

ti 

n 

I 

Effects  Simulation  Using  Natural  Disturbances 

7522 

10400 

1 1800 

14000 

11 

n 

J 

Underground  Nuclear  Tests 

30592 

65800 

97500 

114600 

n 

n 

A 

Theater  Nuclear  Forces  Survivability  Security 
and  Safety  (TNFSj) 

14139 

8900 

7100 

6000 

11 

n 

B 

Physical  Security 

5331 

7800 

9600 

11600 

11 

It 
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(U)  Program  Element:  #6.27. 15. H 


DoD  Mission  Area:  #5*10  Defense  Nuclear  Agency 


Budget  Activity:  #1  Technolog 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  MEED:  The  program  element  which  supports  research,  development,  test  and 
evaluation  for  the  Defense  Nuclear  Agency  will  provide: 

1.  (U)  Planning  and  execution  of  theoretical  and  experimental  research  and  testing  in  nuclear  weapons  effects; 

2.  (U)  Development  of  analytical  and  experimental  methodologies  and  techniques  for  evaluating  phenomenology  and  system 

responses  in  various  nuclear  burst  environments  such  as  high  altitude,  near  surface,  surface,  underwater,  and  underground; 
and  development  and  construction  of  nuclear  radiation  sources  for  laboratory  and  large-scale  field  simulation  techniques; 

3.  (U)  Correlation  of  nuclear  weapons  effects  information  combined  with  hardening  techniques  which  affect  reliability 

and  survivability  of  tactical  and  strategic  weapons  systems;  command,  control  and  communications  systems;  and  satellite  systems; 

(U)  Laboratory  research  to  define  the  physiological  and  pathological  response  in  humans  to  blast,  thermal  and  ioniz¬ 
ing  radiation  from  nuclear  weapons; 

5.  < U )  Preparation  and  execution  of  underground  nuclear  weapons  effects  tests;  near  surface  high  explosive  and  thermal 

testing  to  simulate  certain  aspects  of  nuclear  phenomenology;  design,  construction,  operation,  and  maintenance  of  nuclear  weapons 

effects  laboratory  simulation  facilities;  conduct  of  field  measurement  exercises  to  evaluate  natural  and  artificially  induced 
disturbances  which  produce  effects  similar  to  those  deriving  from  high  altitude  nuclear  detonations;  and  design  and  development 
of  test  instrumentation  and  techniques; 

6.  (U)  Increase  the  effectiveness,  increase  protection  and  improve  dispersal  capabilities  of  theater  and  strategic  nuclear 
forces  by  developing  concepts  for  technological,  operational  and  procedural  improvements; 

7.  (U)  Evaluate  and  test  concepts  to  determine  effective  and  efficient  methods  and  equipment  for  improvement  in  the  nuclear 
weapons  security  program;  and 

8.  ( U )  Develop  radiation  exposure  histories  for  individuals  involved  in  the  Nuclear  Test  Program. 
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(U)  Program  Element:  #6.27. 15.H 


(U)  DoD  Mission  Area:  #540  Defense  Nuclear  Agency 


C.  (U)  BASIS  FOR  FY  1983  RDT&E  REQUEST: 

1.  ( U )  Planned  Efforts:  The  nuclear  weapons  effects  needs  of  systems  developers  continue  to  rise  primarily  due  to  an 
increase  in  weapon  system  sophistication  in  the  U.S.  and  the  U.S.S.R.  This  driving  force  results  in  increased  emphasis  of 
testing  and  evaluating  nuclear  weapons  effects  on  strategic  and  tactical  nuclear  forces  and  their  ability  to  survive  an  enemy 
attack  and  endure  in  the  post  attack  period.  A  primary  goal  will  be  upgrade  of  nuclear  weapons  effects  phenomenology  in  areas 
enhanced  due  to  the  increased  sophistication  of  weapons  systems.  Efforts  will  be  directed  toward  programs  which  contribute 

to  the  effectiveness  and  survivability  of  land  based  intercontinental  ballistic  missile  and  associated  advanced  ballistic  missile 
systems;  the  TRIDENT  II  submarine  launched  ballistic  missile;  the  air  launched  cruise  missile;  advanced  strategic  aircraft; 
satellites;  surface  ships  and  submarines;  the  endurance  of  command,  control  and  communications;  and  man.  Progress  will  be 
made  in  options  for  nuclear  weapon  employment;  enduring  nuclear  weapon  planning  capabilities;  nuclear  weapons  effects  against 
specific  targets;  and  secondary  weapons  effects.  Soviet  strategy,  doctrine  and  future  technological  developments  will  be  as¬ 
sessed  for  potential  impact  on  U.S.  and  Allied  doctrine,  weapons  allocation  and  requirements  for  nuclear  weapons  effects  inform¬ 
ation  with  particular  emphasis  on  protracted  war  scenarios.  The  HURON  LANDING  and  DIAMOND  ACE  underground  nuclear  tests  will 
be  executed.  Design  and  construction  of  the  DIAMOND  BEECH  and  MIDAS  MYTH  underground  nuclear  test  beds  will  begin. 

In  addition,  major  upgrades  to  facilities  and  instrumentation  will  continue  at  the  Nevada  Test  Site.  Construction  of 
a  DoD  Operational  Test  Site  at  Fort  McClellan,  Alabama  will  begin.  Research  efforts  will  emphasize  unit  performance 
degredation,  injury,  and  protection  against  the  deleterious  effects  of  ionizing  radiation. 

2.  (U)  Cancelled  Effort:  The  research,  development,  test  and  evaluation  activities  in  support  of  the  Satellite  X-ray 

Test  Facility  (SXTF),  first  begun  in  FY  1977,  have  been  terminated  at  the  direction  of  the  Under  Secretary  of  Defense  for  Research 
and  Engineering  (USDRE). 

3.  (U)  Progress  to  date: 

a.  (U)  Strategic  Applications:  Significant  improvements  in  both  theoretical  and  experimental  tech’  ques  were  accom¬ 
plished  and  the  results  applied  to  a  variety  of  programs  including  M-X  advanced  basing,  ballistic  missile  defense  system,  3-52, 
and  the  submarine  launched  ballistic  missile/fleet  ballistic  submarine  (nuclear).  Nuclear  effects  on  electronics  have 
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been  documented  in  the  final  inflight  specifications  for  the  M-X  missile.  An  electromagnetic  pulse  hardening  program  was  defined 
for  the  Low  Altitude  Defense  System.  Underwater  phenomenology  and  submerged  structures  technology  were  extended  to  develop 
a  basic  understanding  of  the  vulnerability  and  survivability  of  submarines.  Nuclear  weapons  employment  against  Soviet  nuclear 
forces,  power  projection  forces  and  the  political  and  military  command  structures  has  been  evaluated.  Technology  base  develop¬ 
ments  in  understanding  of  free-field  phenomenology  have  been  integrated  with  test  results  to  increase  the  understanding  of 
system  structural  response  to  new  complex  attack  scenarios. 

b.  (U)  Enduring  Command,  Control  and  Communications  (C^):  Primary  emphasis  has  been  on  developing  a  single  assess¬ 
ment  methodology  to  be  used  for  assessing  CJ  systems. Progress  nas  been  made  in  producing  protection  standards,  specifica¬ 
tions,  handbooks  and  guidelines  for  U3e  by  engineers  in  the  design  of  equipment,  facility  and  system  protection. 

c.  Theater  Nuclear  Warfare:  Research  has  been  directed  towards  evaluation  of  alternative  nuclear  weapon  systems 
and  force  mixes.  Investigations  have  been  conducted  to  determine  optional  nuclear  weapon  employment  against  Soviet/Warsaw 
Pact  forces,  airfields,  and  logistics.  A  net  assessment  has  been  conducted  of  U.S.  and  Soviet  theater  nuclear  force  capabil¬ 
ities  in  the  European  and  Pacific  theaters.  Automated  planning  aids  for  employing^ 

'developed  and  tested  in  field  exercises.  To  enhance  the  survivability  of  theater  nuclear  forces  and  their  command  structure, 
DNA  has  designed  and  tested  in  situ  nuclear  weapon  storage  techniques  for  aircraft  hangarettes;  dispersed  headquarters  command 
and  control  techniques;  and  off-site  ground  launched  cruise  missile  security  measures. 

d.  1  Testing:  The  MINERS  IRON  underground  nuclear  weapons  effects  test  was  conducted  which  supported  the  design 

and  development  of  the  M-X  missile.  Data  were  obtained  relating  structural  and  thermomechanical  responses  of  possible  missile 
components  and  materials  to  threat"  "  Design  and  construction  of  the  HURON  LANDING  and  DIAMOND  ACE  underground 

nuclear  tests  was  begun.  In  addition,  MILL  RACE,  the  first  major  high  explosive  test  in  the  MISTY  CASTLE  series  took  place. 

This  test  supported  Army  tactical  battlefield  requirement  by  providing  a  simulated  blast  and  thermal  environment  from  a  surface 
burst  of  a  1  kiloton  nuclear  weapon.  Three  major  simulation  facilities  have  continued  operation  -  ARES,  CASINO,  and  AURORA. 
Electromagnetic  pul3e  (EMP)  testing  in  support  of  the  A-7  aircraft  assessment  is  complete  and  testing  of  the  F— 1 H  is  nearing 
completion. 
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e.  (U)  Biomedical  Effects:  Data  obtained  from  exposure  of  experimental  animals  to  simulated  weapons  spectra  have 

been  extrapolated  to  allow  prediction  of  personnel  exposure  responses.  The  development  was  made  of  a  more  efficient  cell  separa¬ 
tion,  cultural,  and  storage  techniques  for  bone  marrow  cells  and  in  the  enhancement  of  post  irradiation  blood  cell  production. 

The  Nuclear  Test  Personnel  Review  has  identified  over  85  per  cent  of  the  estimated  229,000  participants  in  the  DoD  atmospheric 
tests  and  recovered  dose  information  on  over  39  percent  of  these  individuals.  Reconstruction  of  possible  radiation  exposures 
to  the  U.S.  forces  in  the  1995-1996  occupation  of  Hiroshima  and  Nagasaki  has  been  completed. 

f.  Nuclear  Weapons  Effects  Assessment/Dissemination:  Evaluation  of  the  sensitivity  of  a”  system  to  two  nuclear 
weapons  effects  —  source  region  EMP  and  multiple  burst  airblast  —  had  a  major  impact  on  the  definition  of  system  parameters. 
Nuclear  planning  capabilities  of  Allied  Command  Europe  and  the  U.S.  European  Command  were  improved  by  exploitation  of  data 
processing  and  imp-oved  collateral  effects  evaluations.  As  the  DoD  focal  point  for  information  and  data  on  nuclear  weapons 
effects  and  phenomenology,  DASIAC,  the  DoD  Nuclear  Information  and  Analysis  Center  continued  efforts  in  acquiring,  interpreting 
and  compiling  technical  information  in  response  to  the  needs  of  the  scientific  community. 

D.  (U)  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 

1.  ( U )  Increased  FY  1983  funding  will  continue  emphasis  on  revitalizing  DNA's  nuclear  weapons  effects  technology  base  and 
testing  activities.  In  the  FY  1983  program  DNA  will  place  greater  emphasis  on: 

a.  (U)  Initiation  of  an  Electromagnetic  Pulse  Protection  Technology  Program  for  application  to  Strategic  Aircraft  which 
includes  development  of  standards  and  specifications,  protection  alternatives  and  hardness  validation  methodologies. 


b.  (U)  Theoretical  results  confirmed  by  extensive  field  experiments  using  barium  releases  and  natural  disturbances 
have  demonstrated  that,  given  a  proper  description  of  the  environment,  we  can  accurately  predict  propagation  effects  and  develop 
mitigation  techniques  for  satellite  communications  systems.  Emphasis  has  been  shifted  to  address  the  major  environmental  un¬ 
certainties  which  remain.  This  will  be  accomplished  through  theoretical  efforts  and  laboratory  and  field  experiments  to  verify 
theoretical  results.  Additional  emphasis  is  also  being  placed  on  the  long  wavelength  infrared  environment  for  ballistic  missile 
space  defense  applications. 
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c.  (U)  Research  on  the  requirements  for  flexible,  survivable,  and  enduring  strategic  nuclear  forces  based  on  changes 

in  the  National  strategic  policy  and  Policy  Guidance  for  Employment  of  Nuclear  Weapons. 

d.  (U)  Research  activities  involving  the  command  and  control  capabilities  of  theater  nuclear  forces  and  weapons  will 

be  greatly  enhanced.  Numerous  Headquarters  configurations  which  are  more  survivable  against  nuclear  attack  will  be  designed 
and  field  tested  to  evaluate  their  effectiveness.  Tests  will  be  conducted  of  communication  equipment  and  networks  used  to 
con-trol  the  release  of  nuclear  weapons.  The  ability  of  nuclear  force  commanders  to  employ  nuclear  weapons  will  be  enhanced 

thru  the  evaluation  of  diverse  automated  battle  management  techniques  which  DNA  will  develop  and  test.  Another  area  for  increased 
investigation  will  be  the  Pacific  Command's  needs  for  enhanced  nuclear  forces;  based  on  a  detailed  assessment  of  the  command's 
forces  vis-a-vis  the  Soviet  Union's  for  a  broad  spectrum  of  situations,  the  DNA  research  will  prescribe  the  nuclear  forces 
and  weapons  needed  by  the  Pacific  area  commanders. 

e.  CU)  Conversion  of  existing,  proven  radiation  source  Research  and  Development  capabilities  into  testing  facility 
form  for  nuclear  weapons  effects  simulation,  research,  and  testing. 

f.  (U)  Multiple  underground  test  events  for  research  of  system  generated  electromagnetic  pulse,  cratering  physics,  and 

test  techniques  for  evaluating  the  X-ray  response  of  military  systems  and  major  refurbishment  and  modification  of  facilities  and 
instrumentation  at  the  Nevada  Test  Site.  Above  ground  tests  for  blast  and  3hcok  support  to  all  Services  and  for  expansion  of  the 
technology  base  on  high  latitude  nuclear  burst  effects  on  communications. 

g.  (U)  Emphasis  has  been  placed  on  examination  of  nuclear  weapons  effects  on  alternate  basing  options  for  the  M-X 
missile  and  associated  protective  systems. 

h.  (U)  Building  of  a  Department  of  Defense  Operational  Test  Site  to  exercise  and  evaluate  physical  security  systems. 

i.  (U)  Increased  emphasis  on  electronics  hardening  technology.  In  particular,  we  will  initiate  a  substantial  effort 
to  support  hardening  Very  High  Speed  Integrated  Circuit  (VHSIC)  parts  to  the  effects  of  ionizing  radiation. 


437 


(U)  Program  Element:  #6.27.1 5. H 

(U)  DoD  Mission  Area:  #5*10  Defense  Nuclear  Agency 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  Budget  Activity:  #1  Technology  Base 


2.  (U)  Specific  and  detailed  descriptive  summaries,  by  project,  follow  the  summary  of  this  program  element. 

E.  (U)  OTHER  APPROPRIATIONS: 

($  in  Thousands) 

FY  1981  FY  1982  FY  1983  FY  1984 

500  200  8500 

(U)  Military  Construction 

(a)  (U)  FY  1982  -  Wall  and  roof  insulation  for  the 

Armed  Forces  Radiobiology  Research  Institute 
( AFRRI ) 

(b)  (U)  FY  1983  -  Construct  a  storage  building  for 

the  AURORA  facility. 

(c)  (U)  FY  1989  -  Upgrade  mechanical  and  electrical 

3ystem  at  the  AFRRI. 
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DEFENSE  NUCLEAR  AGENCY 
FY  1933  RDT&E  Descriptive  Summary 

(U)  Project  it:  N  Cp )  Title:  Aerospace  System  Vulnerability  and  Hardening 

(U)  Program  Element  #:  6.27. 15 .H  _  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  ffstp  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  (U)  This  project  provides  the  nuclear  and  directed  energy  weapons  effects  information  and  simulation  test  techniques 
needed  for  the  design,  development,  evaluation,  and  testing  of  strategic  and  tactical  missiles,  aircraft,  and  tactical  ground 
systems  that  may  be  exposed,  while  in  operational  use  to  nuclear  and  directed  energy  environments.  The  objectives  of  the  pro¬ 
gram  are  to  supply  missile,  aircraft,  and  tactical  equipment  designers/developers  and  operational  planners  with  nuclear  weapons 
effects  information  and  simulation  test  techniques  which: 

a.  (U)  Predict,  with  confidence,  the  blast,  thermal,  X-ray,  dust  and  hvdrometeor  environments  resulting  ft om  the 
detonation  of  strategic  and  tactical  nuclear  weapons. 

b.  (U)  Permit  the  design,  test,  and  evaluation  of  the  effects  of  nuclear  and  directed  energy  environments  on  personnel 
protection  and  weight  critical  missile,  aircraft,  and  tactical  ground  system. )  components  and  structures. 

2.  (U)  The  program  is  accomplished  by  developing  and  evaluating  new,  hardened  materials,  concepts  and  structural  designs 
for  operational  and  advanced  missile,  tactical  ground  systems  and  aircraft;  by  characterizing,  modeling,  and  simulating  the 
directed  energy,  nuclear  and  hvdrometeor  environments  of  interest;  by  evaluating  the  degradation  of  missiles  (including  their 
accuracy),  aircraft  and  tactical  ground  systems  operating  in  these  environments  in  a  protracted  nuclear  war  and  by  correlating 
the  data  obtained  from  laboratory  simulations  and  high  explosive  tests  with  underground  nuclear  tests  to  provide  hardness  verifi¬ 
cation.  Success  is  measured  by  the  extent  to  which  the  products  of  this  research  are  used  by  system  designers  and  developers, 
and  by  operational  planners  for  systems  employment. 
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ELATED  ACTIVITIES:  The  results  of  this  work  are  applied  directly  to  such  strategic  systems  as  the^ 

"*  and  such  advanced  systems  and  components  as  the 

This 

ovides  essential  inputs  for  tb'  programming  of  strategic  nuclear  engagement  scenarios,  special  interpretations  of 
ce  data  based  on  nuclear  weapons  effects  applications,  and  national  policy  formulation  for  use  in  defining  the  strategic 
tion  talks  (START). 

ORK  PERFORMED  BY:  Department  of  Defense  (DoD)  agencies,  private  sector  contractors.  Federal  Contract  Research  Centers, 
fit  organizations. 

lr)  Principal  DoD  agencies  include  the  Air  Force  Ballistic  Missile  Office;  Air  Force  Materials  Laboratory;  Air  Force 
boratory;  Air  Force  Rocket  Propulsion  Laboratory;  Air  Force  Holloman  Test  Center;  Air  Force  Arnold  Engineering  uevelop- 
r;  Army  Nuclear  and  Chemical  Agency;  Army  Ballistic  Research  Laboratories;  Armv  Ballistic  Missile  Defense  Systems 
rmv  Harry  Diamond  Laboratories;  Naval  Surface  Weapons  Center;  and  Naval  Weapons  Evaluation  Facility. 

U)  Contractors,  Federal  Contract  Research  Centers  (FCRC's)  and  nonprofit  organizations,  include  Acurex  Corp. ;  the 
itary  Aircraft  Co.;  Effects  Technology,  Inc.;  General  Electric  Co.;  Haveg  Industries;  Kaman  Science  Corp.;  Lcckheed 
nd  Space  Co.;  Science  Applications,  Inc.;  TRW,  Inc.;  Calspan  Corp.;  California  Research  and  Technology,  Inc.,  Systems, 
d  Software;  Particle  Measuring  Systems,  Inc.;  Williams  International;  General  Research  C.orp.;  Prototype  Development 
,  Inc.;  Physics  International  Co.;  McDonnell  Douglas  Astronautics  Co.;  APTEK,  Inc.;  Aerospace  Corp.  (FCRC) ,  and  SRI 
nal  (nonprofit). 


ROC RAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

FY  1981  AND  PRIOR  ACCOMPLISHMENTS:  Advances  over  the  past  ten  years  have  resulted  in  the  quantitative  definition 
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of  nuclear  environments;  the  development  of  simulation  test  techniques/facilities;  the  establishment  of  damage  prediction  methods; 
the  development  of  hardened  material  and  design  concepts  for  application  to  strategic  and  tactical  missiles  and  aircraft  systems; 
and  the  establishment  of  aboveground  testing  and  analysis  techniques  to  augment  underground  tests  for  verifying  the  nuclear  hard¬ 
ness  of  strategic  missiles.  These  results  have  been  applied  to  meet  the  required  nuclear  hardness  and  accuracy  goals  for  I'nited 
States  intercontinental  ballistic  missiles  and  submarine  launched  ballistic  missiles;  to  improve  the  survivability  of  strategic 
aircraft;  and  to  assess  Soviet  aerospace  systems  capabilities.  Recent  accomplishments  include:  Advanced  Missile  Survivability 
_  Flyout);  f  “^Nuclear 

Hardness  Evaluation  Procedures  to  verify  survivability  by  analysis  and  aboveground  experiments;  Aircraft  Survivability  Assessment 
to  gust  loading;  Development  of  an  aircraft  canopy  fer  nuclear  thermal  protection;  Demonstrated  Reentry  Vehicle  X-ray  Hardening 
and  Initiation  of  a  Directed  Energy  Effects  program  to  make  hardened  missile  systems  survivable  to  both 

X-ray  and  laser  effects. 

2.  FV  1982  PROGRAM :  The  M-X  support  program  will  demonstrate^ 

components  for  missile  launch  under  nuclear  attack.  P~  __  ’will  concentrate  on  further  development  of 

t!u*  hyperhal 1 istic  range  to  launch  reentry  vehicle  models  at  the  Arnold  Engineering  Development  Center  and  on  cruise  missile 
engine  tests  in  blast  and  environments.  The  reentry  vehicle  antenna  and  missile  booster  components  program  will  evaluate 

new  hardened  materials  and  designs.  Specialized  materials  for  cockpit  crew  protection  against  multiple  bursts  will  be  tested  in 
the  aircraft  survivability  program.  Nuclear  atmospheric  test  data  on  aircraft  will  be  reviewed  and  correlated  with  aircraft 
dvnamic  response  analytical  models.  The  Directed  Energy  Effects  program  will  obtain  the  response  of  representative  missile  and 
reentry  vehicle  protective  materials^*  The  MILL  RACE  drone  flyby  and  theP  .  optical  attenuation 

experiment  results  will  be  correlated  with  analytical  models. 


3.  FV  1983  PLANNED  PROGRAM:  Technological  Nuclear  Hardening  and  Survivability  requirements  for  aerospace  systems 

will  continue  in  FY  1983.  T 
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New  initiatives  requiring  continued  development  are:  M-X  penetra¬ 
tion  aids,  small  missile  and  canisteri  __  tactical  ground  forces  modernization;  improved. 

advanced  composites  for  aircraft,  and  hardened  fuze  testing.  Finally,  as  in  the  past,  nuclear  weapons  effects 
assessment  and  applications  to  operational  planning  and  intelligence  interpretations  will  continue  on  an  ad  hoc  basis.  The 
compatibility  of  nuclear  protectionT  “| 

4.  (U)  FY  1984  PLANNED  PROGRAM:  Technology  requirements  for  tactical  ground  systems,  missile  systems,  reentry  vehicles, 

and  flight  systems  will  continue  in  FY  1984.  HURON  LANDING  experimental  results  involving  M-X  subsystems,  anti-ballistic  missiles, 
and  advanced  reentry  vehicles  will  be  correlated  with  analytical  models.  Experiments  will  be  conducted  to  simulate  the  generation 
of  nuclear  dust  clouds  verify  nuclear  cloud  characteristic  models.  Blast  and  thermal  effects  of  advanced  flight  systems 

involving  stealth  design  and  material  concepts  will  be  investigated.  Flight  system  vulnerability  prediction  codes  will  be  corre¬ 
lated  with  high  explosive  and  aboveground  nuclear  test  data  to  improve  prediction  confidence.  Directed  energy  weapon  effects  on 
missile  and  aircraft  systems  will  continue  to  be  evaluated;  prediction  models  will  be  developed  and  verification  testing  will  be 
conducted . 

5.  (U)  P ROC. RAM  TO  COMPLETION:  This  is  a  continuing  program.  The  assessment  and  application  of  nuclear  weapons  effects 
information  will  be  adjusted  to  meet  current  and  new  development  needs  as  they  occur. 

6.  (U)  MILESTONES: 

FY  1982  a.  Continue  directed  energy  effects  research  to  establish  whether  or  not  materials  developed  to 

protect  against  nuclear  threats  **  "1 
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interceptor  and  radar. 


(V)  Define  the  environment  and  nuclear  induced  structural  loading  for  the  anti-ballistic  missile 


c.  (U)  Develop  large-scale  validation  test  methods  for  M-X  missile  components  and  reentry  vehicle 
antennas  and  field  correlating  experiments  in  the  HURON  LANDING  underground  test. 

d.  (U)  Validate  aircraft  vulnerability  prediction  codes  with  drone  flyby  data  and  nuclear  test  data. 

e.  (U)  Complete  blast  response  sled  testing  of  cruise  missile  class  structure  and  propulsion  system. 

f.  (U)  Initiate  new  program  for  hardness  requirements  of  secure  land  and  airbajed  small  missiles. 

g.  (U)  Initiate  new  program  for  enduring  survivability  and  reconstitution  of  tactical  ground  forces. 

FY  1983  a.  (U)  Correlate  atmospheric  nuclear  test  data  with  aircraft  weapons  effects  vulnerability  codes. 

b.  (U)  Conduct  blast  and  thermal  survivability  tests  using  advanced  aircraft  designs  and  composite 

materials. 

c.  (U)  Coordinate  and  conduct  high  energy  laser  effects  testing  for  the  services  to  support  research  to 
quantize  laser  interactions  with  materials  and  structures. 


d,  (U)  Conduct  MIDAS  MYTH  underground  nuclear  effects  testing  of  advanced  reentry  vehicle  and  missile 


materials. 


% 


(S  in  Thousands)  COST  TO 

FT  1981  FY  1982  FY  1983  FY  1984  COMPLETION’ 


I  7.  O')  RESOURCES Aerospace  Systems  Vulnerability 

and  Hardening  8,718  11,200  11,500  11,900  Continuing 

a.  BASIS  FOR  FY  1983  REQUEST:  The  FY  1983  request  will  support:  (1)  The  continuation  of  the  advanced  missile  surviv¬ 
ability  f  program  during  the  full  scale  engineering  design  phase,  (2)  the  continuation  of  active,  erosion  resistant 

nosetip  and  directed  energy  research,  (3)  the  development  and  application  of  nuclear  effects  simulators,  (4)  the  correlation  of 
aircraft  and  cruise  missile  response  to  nuclear  loads,  (5)  the  continued  adaptation  of  nuclear  weapons  effects  information  and 
related  hardware/software  to  current,  high  priority  problems  in  need  of  solution,  and  (6)  expansion  of  the  data  base  for  tactical 
ground  system  effects  in  a  protracted  nuclear  war. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  1982:  No  significant  increase  occurs  for  this  project,  but  programmatic  progress 
in  directed  energy  effects  research  and  nuclear  weapons  effects  simulators  have  resulted  in  funding  level  adjustments.  New 
initiatives  into  the  phenomenology  of  nuclear  weapons  effects  on  tactical  mobile  ground  systems  and  the  required  hardening  to 
attenuate  those  effects  have  also  contributed  to  funding  adjustments. 


DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
(THIS  SUMMARY  IS  UNCLASSIFIED) 


Project  " :  £ 

Program  Element  il :  6, 27. 15,  H 

DoD  Mission  Area:  ft540  -  Defense  Nuclear  Agency 


Title:  Command.  Control,  and  CornmL  Irations  (C^) 
Title:  Defense  Nuclear  Agency  (DNA) 

Budget  Activity:  ('1  -  Technology  Base 


F,  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  The  objective  of  this  project  is  to  support  and  assist  the  Services,  Commanders-in-Chief ,  and  agencies  of  the  Department 
of  Defense  in  the  implementation  of  nuclear  weapon  effects  protection  for  all  assets,  by  development  of  protection  technology 
and  procedures  and  tests  for  validation  and  maintenance  of  protection. 

2.  The  objective  is  accomplished  by  (1)  assimilating  the  nuclear  survivability  assessment  methods  and  technology,  evaluating 
their  effectiveness  and  discarding  those  that  do  not  contribute  to  survivability  enhancement;  (2)  developing  new  methods  and 
technology  and  exercising  them  on  representative  C3  systems;  (3)  incorporating  results  into  a  data  base  supporting  survivability 
enhancement  standards  and  practices;  and,  (4)  maintaining  the  data  base  for  the  use  of  Department  of  Defense  activities.  The 
technology,  procedures,  practices,  and  standards  will  be  shared,  as  appropriate,  with  the  North  Atlantic  Treaty  Organization  (NATO) 
and  other  United  States  Allies,  The  results  of  this  program  provide  a  direct  input  into  the  design  of  future  systems  and  faci¬ 
lities  and  will  provide  guidelines  and  practices  for  enhancing  the  survivability  of  existing  assets, 

G ,  RELATED  ACTIVITIES:  This  project  provides  support  to  the  Department  of  Defense,  Defense  Agencies,  NATO  and  Service-funded 
activities  in  determining  the  effectiveness  of  tactical  and  strategic  communications  systems  when  stressed  with  environments  pro¬ 
duced  by  nuclear  weapons  detonations. 

H,  WORK  PERFORMED  BY:  Department  of  Defense  agencies,  nonprofit  organizations,  and  civilian  contractors.  Nonprofit  organiza¬ 
tions  include  SRI  International,  and  the  Georgia  Institute  of  Technology's  Engineering  Experimentation  Center.  Civilian 
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contractors  Include  R&D  Associates,  Boeing  Aerospace  Corp,,  Mission  Research  Corp..  Kaman  Sciences  (TEMPO),  IRT  Corp.,  Booz-Allen 
&  Hamilton,  Rockwell  International,  and  Science  Appl icatior.s ,  Inc. 


I.  PROGRAM  ACC0MPLISHME1:TS  AND  Fl'TTRE  PROGRAMS: 

1.  FY  1981  AND  PRIOR  ACCOMPLISHMENTS:  The  groundwork  for  this  project  was  laid  in  past  programs  where  techniques  and  test 
equipment  were  developed  to  perform  nuclear  weapons  effects  vulnerability  assessments  of  continental  I'nited  States  and  Pacific 
Command  (PACO’’)  communications  networks.  Basic  electromagnetic  pulse  (EMP)  assessment  technology  and  network  end-to-end  evalua¬ 
tion  techniques  were  developed  under  these  programs.  Facility  vulnerability  data  were  obtained  as  well  as  information  on  the 
wide  variation  in  configurations  and  installation  practices  that  exist  and  which  complicate  the  development  of  uniform  protection 
criteria.  An  evaluation  of  the  nuclear  survivability  of  the  communications  supporting  the  release  and  employment  of  theater 
nuclear  weapons  was  completed.  A  program  to  assist  the  North  Atlantic  Treaty  Organization  (NATO)  in  the  development  of  a  surviv¬ 
ability  program  for  their  C3  systems  was  initiated  focusing  principally  on  protection  technology  for  CMP.  A  program  to  develop 
FIT  life  cycle  protection  costs  for  communications  facilities  supporting  the  Worldwide  Military  Command  and  Control  System  was 
initiated. 

2,  FY'  1982  PROGRAM:  Efforts  in  FY  1982  will  concentrate  on  two  main  areas;  (1)  development  and  evaluation  of  EMP  protection 
validation  assessment  and  test  procedures  (protocols)  to  be  used  for  demonstration  of  the  achievement  of  protection,  and  (2)  the 
acquisition  of  data  relating  to  the  performance  and  cost  of  alternative  protection  concepts  installed  at  C3  facilities.  These 
major  activities  will  provide  data  to  support  development  of  hardness  assurance  maintenance  and  surveillance  programs  necessary 
to  maintain  integrity  of  protection,  will  identify  operational  constraints  which  degrade  protection  or  impact  cost  of  mainte¬ 
nance,  and  provide  opportunities  for  certification  of  protocols  on  protected  facilities,  life  cycle  cost  data  will  be  collected 
at  four  PACOM  facilities  protected  as  part  of  the  DNA  project  and  additional  facilities  protected  by  PACOM,  Protection  and  ini¬ 
tial  evaluations  will  be  completed  In  FY  1982,  Protection  validation  protocols,  initiated  last  fiscal  year,  will  be  initially 
tested  by  applications  to  these  facilities  and  requirements  for  improvement  and  refinements  will  be  identified.  Data  will  be 
collected  on  performance,  maintainability,  reliability,  and  completeness  of  protection  measures  as  well  as  costs  to  maintain  and 
refine  protection  as  it  degrades.  These  data  will  serve  as  valuable  inputs  to  a  protection  handbook  for  new  facilities  to  be 
initiated  this  year  (as  a  forerunner  to  a  Military  Standard  for  EMP  Protection),  and  the  collective  results  of  the  project  support 
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Proj ect 


0 


Title: 


Command 


Control,  and  Communications  (C^) 


Program  Element  <l:  6, 27,15  ,H  Title:  Defense  Nuclear  Agency  (DMA) 

DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  Budget  Activity:  #1  -  Technology  Base 

DMA’s  technical  management  of  a  National  Communications  System  program  to  evaluate  feasibility  of  electromagnetic  pulse  (EM?) 
protection  of  the  Nation’s  common  carrier  telecommunications,  an  initiative  undertaken  to  support  the  National  Security  Council/ 
Presidential  Directive-53  (NSC/PD-53).  A  program  examining  potential  conflicts  between  existing  military  standards  and  EMP  pro¬ 
tection  requirements  will  be  completed  and  will  identify  issues  that  will  need  to  be  addressed  by  electronics  community  before 
an  IOTP  protection  military  standard  is  developed.  Data  from  Service  agencies  and  government  contractors  are  being  collected  and 
organized  to  provide  a  single  reference  point  for  information  concerning  threshold  levels  for  upset  and  damage  of  communications 
piece  parts  and  equipment. 

3.  FY  1983  PLANNED  PROGRAM:  Evaluation  of  the  adequacy  of  assessment  and  testing  methods  will  continue,  through  application 
to  the  Pacific  Command  (PACOM)  protected  facilities,  and  will  be  refined  and  modified  as  needed.  Planning  for  final  certifica¬ 
tion  of  the  protocol  will  be  initiated  to  ensure  technical  issues  are  addressed  in  threat  level  testing  to  be  conducted  as  part 
of  DNA’s  support  to  the  NSC/PD-53  program,  EMP  Protection  Handbook  for  C^  facilities  will  be  completed  for  use  for  new  construc¬ 
tion,  and  initial  frameworks  for  military  standards  will  be  developed.  Initial  evaluation  of  potential  EMP  vulnerabilities  in 
national  electric  power  distribution  systems  as  they  relate  to  enduring  will  be  produced.  Data  on  effectiveness  and  cost  of 
alternative  methods  for  installing  shielding  in  new  and  existing  communications  facilities  will  be  collected  and  published.  Exam¬ 
inations  of  the  feasibility  and  practicality  of  simple  EMP  C^  test  bed  will  continue  with  emphasis  on  testing  requirements. 

4.  FY  1984  PLANNED  PROGRAM:  The  program  for  FY  1984  will  continue  to  emphasize  development  and  certification  of  protection 
technology  and  verification  methods  for  EMP  protection  of  vital  C^  facilities.  Technology  developed  under  this  project  will  be 
used  by  Services  and  agencies  to  develop  EMP  protection  strategies,  cost  estimates,  and  develop  hardness  assurance  and  surveil¬ 
lance  operational  and  maintenance  requirements  necessary  to  maintain  protection.  This  continuing  evaluation  of  technology  will 
be  applied  as  required  to  existing  facilities  and  equipment  to  gain  information  relating  to  adequacy  and  applicability,  to  assist 
operators  in  understanding  vulnerabilities,  and  in  the  development  of  protection  programs, 

5.  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program.  The  level  of  effort  will  be  programmed  to  that  necessary  to  obtain 
nuclear  vulnerability  data,  to  incorporate  refined  nuclear  vulnerability  tools,  and  to  refine  practices,  procedures,  and  standards 
to  maintain  the  survivability  of  supporting  the  Nation’s  Armed  Forces, 
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Project  #:  0  Title:  Command.  Control,  and  Communications  (C3) 

Program  Element  #:  6, 27. 15. H  Title:  Defense  Nuclear  Agencv  (DNA) 

DoD  Mission  Area:  #540  -  Defense  Nuclear  Agencv  Budget  Activity:  #1  -  Technology  Base 

6.  MILESTONES:  Changes  from  the  January  1981  submission  are  attributable  to  a  maturing  of  the  program  based  on  data  received 
since  January  1981.  Changed  milestones  more  clearly  define  the  program  in  follow-on  years  and  reflect  re-emphasis. 

FY  1982  Initiate  development  of  electromagnetic  pulse  (EMP)  protection  validation  protocol.  Complete  in-residency 
support  to  the  North  Atlantic  Treaty  Organization  (NATO)  Survivability  Section.  Collect  life  cycle  cost  data  on  EMP  protected 
facilities.  Initiate  development  of  EMP  Protection  Handbook. 

FY  1983  Initiate  military  standard  for  EMP  protection  specifications.  Evaluate  efficiency  and  effectiveness  of  hardness 
assurance  methods.  Assist  Services,  Department  of  Defense  agencies  and  others  in  applying  EMP  protection  strategies.  Acquire 
EMP  protection  data,  life  cycle  cost  data.  Refine  and  test  validation  protocols. 

FY  1984  Complete  assessment  of  EMP  vulnerabilities  of  national  power  grid  facilities.  Publish  first  version  of  EMP 
protection  military  standard.  Assist  Services,  Department  of  Defense  agencies  and  others  in  applying  EMP  protection  strategies. 


(S  in  Thousands) 

COST  TO 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

COMPLETION 

7,  RESOURCES:  Command,  Control,  and  Communications  (C^)  4.962 

7,900 

9,200 

9,800 

Continuing 

a.  BASIS  FOR  FY  1983  REQUEST:  The  FY  1983  request  will  provide  funds  for  the  further  refinement  and  application  of  the 
C3  assessment  methodology,  and  the  development  of  EMP  protection  handbooks  and  specifications  or  military  standards.  Programs 
were  developed  through  analysis  of  agency  and  Service  needs  for  technology  development.  The  methodology  and  tools  for  C3  EMP 
protection  validations  will  be  refined  as  data  become  available  and  as  they  apply  to  perform  system  level  assessments.  Work 
toward  the  development  of  EMP  protection  concepts  and  specifications  will  be  continued  with  the  goal  of  developing  appropriate 
military  standards  and  configuration  management  practices. 
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Project  0 


Title:  Command,  Control,  and  Communications  (C^) 


Program  Element  :  6,27, 15, H 


Title:  Defense  Nuclear  Agency  (DNA) 


DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


Budget  Activity:  £1  -  Technology  Base 


b,  BASIS  FOR  CHANGES  IN  FY  1983  FROM  FY  1982:  The  FY  1983  effort  places  emphasis  on  protection  and  standards  development, 
as  well  as  practices  and  procedures  for  hardness  maintenance  and  surveillance.  This  effort  was  initiated  in  FY  1978  at  embryonic 
arogram  levels.  Data  gathered  in  experiments  conducted  under  project  G,  Effects  Simulation  Using  Radiation  Simulators,  and  those 
obtained  from  feasibility  experiments  sponsored  by  other  agencies,  will  be  the  principal  sources  of  information  for  products  to  be 
ieveloped  under  this  project  category,  and  are  essential  to  develop  a  comprehensive  protection  strategy,  and  results  in  FY  1983 
requirements  under  this  project.  Significant  efforts  in  nuclear  weapons  effects  on  elements  of  C^  systems  are  also  conducted  under 
project  S,  High  Altitude  Phenomenology  and  Applications,  and  project  T,  Effects  Simulation  Using  Natural  Disturbances. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUHMAR' 


(U)  Project  A:  p 


(U)  Title:  Effects/Vulnerability  Assessment 
and  Data  Evaluation 


(U)  Program  Element  A:  6.27. 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  A54Q  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  *1  -  Technology  Base 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  (U)  This  is  a  key  element  in  the  technical  direction  of  a  balanced — responsive  to  current  Service  requirements  and 
anticipated  future  needs — DNA  Research,  Development,  Test  and  Evaluation  (RDT&E)  program.  Develop  new  ideas  and  advanced 
theoretical  nuclear  weapons  and  radiation  effects  concepts  for  application  to  theater  and  strategic  policies,  and  enhancement 
of  system  survivability  and  effectiveness  in  a  nuclear  environment. 

2.  (U)  Collect,  assess,  and  disseminate  the  results  of  the  overall  DNA  RDT&E  program  using  the  Department  of  Defense 
Nuclear  Information  and  Analysis  Center,  and  develop  nuclear  weapons  storage  site  survey  reports  for  integration  of  the 
Department  of  Energy's  Atmospheric  Release  Advisory  Capability  into  response  plans  for  potential  nuclear  weapon  accidents. 

G.  (U)  RELATED  ACTIVITIES:  This  project  supports  all  Department  of  Defense  activities  concerned  with  nuclear  weapons 
effects.  Specifically,  this  project  supports  the  various  Military  Services'  requirements  for  nuclear  weapons  effects 
information. 

H.  (U)  WORK  PERFORMED  BY:  Civilian  contractors  and  nonprofit  organizations. 
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(U)  Project  ^ :  P 


(U)  Title:  Effects/Vulnerability  Assessment 
and  Data  Evaluation 


(U)  Program  Element  £ :  6.27 . 15H 

(ll)  DoD  Mission  Area:  *540  -  Defense  Nuclear  Agenc\ 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  Budget  Activity:  *1  -  Technology  Base 


1.  (U)  Contractors  include:  Analysis  and  Technology,  Inc.;  The  BDM  Corp.;  Control  Data  Corp.;  Kaman  Sciences  Corp. ; 
Lulejian  Associates,  Inc.;  Pacific-Sierra  Research  Corp.;  R&D  Associates;  Science  Applications,  Inc.:  and  Systems  Planning 
Corp. 

2.  (U)  Nonprofit  organization  is  "R1  International. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS: 

a.  (U)  Determined  likely  failure  modes,  nuclear  hardening  technology  requirements,  and  hardness  validation  methods 
for  the  proposed  Low  Altitude  Defense  System  (LoADS)  design  and  booster. 

b.  (U)  Identified  nuclear  survivability  issues  (electromagnetic  pulse  and  transient  radiation  effects  on 
electronics)  and  developed  a  comprehensive  simulation  development  and  technology  program  for  the  M-X  design  review  and 
full-scale  development. 

c.  (U)  The  Department  of  Defense  Nuclear  Information  and  Analysis  Center  (DASIAC)  supported  the  Nuclear  Test 
Personnel  Review — a  nationwide  study  of  the  lasting  effects  of  nuclear  radiation  on  humans,  and  correlated  the  Mt.  St.  Helens 
volcano  energy  release  to  nuclear  explosions. 


(u) 


Project  /*:  P 


(U)  Title: 


Effects/Vulnerability  Assessment 
and  Data  Evaluation 


(U)  Program  Element  6.27. 15. H  (U)  Title:  Defense  Nuclear  Agency  ( DNA) 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

d.  Determined  aircraft  hardening  requirement ^Jand 
developed  methods  to  test  aircraft  vulnerability  to  blast  and  thermal  radiation. 

e.  (U)  Improved  nuclear  planning  capabilities,  especially  in  the  Supreme  Headquarters  Allied  Powers  Europe  by 
exploiting  automatic  data  processing  and  a  solid-state  hand-held  calculator. 

f.  (U)  Targeting  methodologies  to  increase  deterrence  of  strategic  forces  were  developed.  Specific  efforts 
included  developing  blocks  of  facilities  which  can  be  targeted  to  meet  specific,  limited  objectives,  and  developing  a  means  of 
rapid  weapon  retargeting  and  reallocation. 

g.  (U)  Developed  techniques  to  predict  the  response  of  command,  control,  and  communications  facilities  to  the 
electromagnetic  pulse  (EMP)  produced  by  high-altitude  nuclear  detonations. 

2.  (U)  FY  1982  PROGRAM: 

a.  (U)  In  support  of  the  Air  Force,  formulate  comprehensive  nuclear  weapons  effects  technology  and  hardness 
validation  programs  to  support  recent  M-X  decisions  and  identify  nuclear  vulnerabilities  of  candidate  M-X  command,  control, 
and  communications  systems. 

b.  (U)  Develop  concepts  to  resolve  the  uncertainties  in  the  ground  shock  and  cratering  effects  of  nuclear  weapons. 

c.  (U)  Recommend  techniques  for  aircraft  electromagnetic  pulse  hardening  and  hardness  validation,  and  identify 
penalties  for  hardening  new  configurations  (low  radar  cross-sections)  and  materials  (composites). 
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(U)  Project  #:  P  (U)  Title:  Ef f ec ts/Vulnerabi 1 i ty  Assessment 

and  Data  Evaluation 

^  (U)  Program  Element  #:  6.27. 15. H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(11)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

d.  (U)  Develop  nuclear  weapon  storage  site  survey  reports  and  capability  to  plot  and  rapidly  display  nuclear 

I  accident  effects  tailored  to  site-specific  topography,  demography,  and  geography. 

3.  (U)  FY  1983  PLANNED  PROGRAM: 

a.  (U)  Evaluate  effect  of  nuclear  weapons  on,  and  mitigation  techniques  for,  emerging  communications  and 
intelligence  systems  (e.g.,  space-based  synthetic  aperture  radars,  and  reconst itutable  satellite  systems). 

b.  (U)  Determine  the  effects  of  atmospheric  nuclear  detonations  t  the  signal  propagation  of  very  low  frequency 
phased-array ,  reconst itutable  extremely  low  frequency  technologies,  and  infrared  surveillance  systems. 

c.  (U)  The  Department  of  Defense  Nuclear  Information  and  Analysis  Center  (DASIAC)  will  continue  to  analyze  and 
disseminate  information  from  underground  and  high  explosive  tests  and  laboratory  simulations. 

d.  (U)  Develop  technical  approaches  aimed  at  electromagnetic  pulse  hardening  and  hardening  validation  for  fixed 
and  mobile  ground  command,  control,  and  communications  systems. 

i  4.  (U)  FY  1984  PLANNED  PROGRAM:  Initiate  new  research  efforts  to  investigate  those  areas  of  interest  that  result  from 

the  outgrowth  of  prior  year  efforts  and  new  developments,  both  foreign  and  domestic,  in  nuclear  weapon  effects. 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 


'im 


ject  # :  P 


Program  Element  #:  6.27 . 15. H 


(U)  DoD  Mission  Area:  #540  -  Defense  Nucleai 


( U )  Title:  Ef f ec ts/Vulnerabi 1 ity  Assessment 
and  Data  Evaluation 

(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  Budget  Activity:  #1  -  Technology  Base 


(U)  MILESTONES :  There  is  no  significant  change  in  project  milestones  f-.*om  the  January  1981  submission. 

FY  1982  (U)  Investigate  and  assess  major  system  and  policy  nuclear  ve^oon.*  effects  problems. 

FY  1983  (U)  Investigate  areas  that  result  from  an  outgrowth  of  prior  efforts,  breakthroughs  in  the  related 
?ies,  and  new  developments  in  nuclear  weapons  effects. 

FY  1984  (U)  Begin  to  develop  improved  design  concepts  for  flexible  response  options. 

($  in  Thousands)  COST  TO 

FY  1981  FY  1982  FY  1983  FY  1984  COMPLETION 

(U)  RESOURCES:  Effects/Vulnerability 

Assessment  and  Data  Evaluation  12,192  19,057  20,300  22,347  Continuing 

a.  (U)  BASIS  FOR  FY  1983  REQUEST:  Support  efforts  in  the  application  of  nuclear  weapons  effects  technology  to 
stem  development  and  deployment.  A  relatively  small  part  of  the  effort  is  applied  to  dissemination  of  the  results  of 
reapons  effects  development. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  FY  1982:  Programmatic  progress  and  adjustments  in  overall  priorities 
Ited  in  minor  adjustments  to  the  funding  level  for  this  project. 
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DEFENSE  NUCLEAR  AGENCY 
FY  19?3  F.DT&E  DESCRIPTIVE  SUMMARY 


s, 


I 


'  l'}  "reject  0:  £_ 

(U)  Program  Element  #:  ^.27.15-H 

(U)  DoD  Mission  Area:  #$1)0  -  Defense  Nuclear  Agency 

F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION: 


(U)  Title:  High  Altitude  Phenomenology  and  Aryl lea*- ions 
(U)  Title:  Defense  Nuclear  Agency  ( ET.'A ' 

(U)  Budget  Activity:  *1  -  Technology  Base 


1.  (U)  The  objective  of  this  project  is  to  provide  the  capability  to  evaluate  the  performance  of  and  t:  develop  mitigation 
techniques  for  communication,  navigation,  radar,  optical  and  infrared  systems  in  a  nuclear  environment.  The  nuclear  disturbed 
atmosphere  is  defined  and  interaction  of  systems  with  that  medium  is  assessed.  Nuclear  weapon  debris  motion  and  distribution 
and  the  resultant  atmospheric  ionization,  striation,  and  infrared  emission  phenomena  as  a  function  of  time  are  calculated.  The 
results  are  compared  with  experimental  data. 

2.  The  objective  is  accomplished  through  a  series  of  theoretical  and  modeling  programs  that  are  coordinated  with  the 

experimental  programs  of  other  projects,  e.g.,  Effects  Simulation  Using  Natural  Disturbances.  Experimental  data  also  are  obtained 
from  pastf  nuclear  events  and  subsequent  laboratory  investigations  and  field  measurement  experiments.  The 

results  are  applied  to  system  design  specifications,  nuclear  mitigation  technique  development,  and  models  to  determine  system 
performance  in  various  nuclear  warfare  scenarios. 

1.  f U )  RELATED  ACTIVITIES:  This  project  supports  Service  activities  by  providing  predictions  of  the  effects  of  endoatmospheric 
and  exoatmospheric  nuclear  explosions.  This  effort  includes  the  use  of  phenomenology'  application  codes,  monitoring  research  in 
atmospheric  phenomena,  reporting  on  potential  defense  related  problems  and  application,  and  maintaining  generic  handbooks  and 
reference  documents  pertaining  to  atmospheric  nuclear  effects.  Data  provided  by  the  project  are  necessary  to  determine  tbe 
effectiveness,  to  assist  in  the  design  of,  and  to  develop  mitigation  techniques  for: 

1.  (U)  Command,  control  and  communications  ( C3 )  activities  conducted  in  support  of  the  National  Command  Authorities  and 

strategic  and  theater  nuclear  forces. 


itSS 
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Pro'ect  " :  S 


(U)  Title:  High  Altitude  Phenomenology  and  Applicatic 


C U )  Program  Element  * :  £ . 27 ■ 1 5 • H 


(U)  Title:  Defense  Nuclear  -Agency  (DP A) 


C'J)  DoD  Mission  Area:  #Rl*C  -  Defense  Nuclear  Agency 


f'Ji  Budget  Activity:  #1  -  Technology  Base 


2.  sensors  which  rive  early  warning  of  enemy  missile  attack.  Future  systems  might  provide  damage 

assessment  following  strategic  nuclear  exchanges  and/or  other  surveillance  applications. 

?.  ('.')  New  communications  concepts  employing  adaptive  high  frequency,  ground  wave,  and  meteor  burst  techniques. 

~.  (U)  Data  modulation  techniques  that  provide  nuclear  propagation  effects  mitigation  without  compromising  electronic 

counter-countermeasures  of  advanced  communication  systems. 

r 

£.  (u)  Precursor  nuclear  weapon  detonations  which  may  be  used  by  strategic  missiles  as  a  penetration  aid  against  defended 

targets . 

H.  (U)  WORK  PERFORMED  BY:  Department  of  Defense  (DoD)  laboratories  and  facilities,  other  United  States  Government  agencies, 
civilian  contractors,  education  institutions,  and  nonprofit  organizations. 

1.  (u)  Principal  Department  of  Defense  agencies  include  Air  Force  Geophysics  Laboratory;  Naval  Research  laboratory;  Air 
Force  Weapons  Laboratory;  and  Naval  Ocean  Systems  Center. 

2.  (U)  Other  United  States  Government  agencies  include  National  Oceanic  and  Atmospheric  Administration;  National  Aeronautics 
and  Space  Administration;  and  the  Institute  for  Telecommunications  Sciences. 

3.  (U)  Contractors  include  ESL,  Inc.;  General  Electric  Co.;  General  Research  Corp.;  Lockheed  Missile  and  Space  Co.; 

Mission  Research  Corp.;  Science  Applications,  Inc.;  Pacific  Sierra  Research  Corp.;  Physics  Dynamics,  Inc.;  f  AY  COP. ;  Berkeley 
Research  Associates;  KAMAN  Sciences  Corp.;  IRT  Corp.;  SRI  International;  and  "ANDIA  Laboratory. 
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(U)  Project  #: 


(U)  Program  Element  #:  C, 27. 15 • H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(u)  DoD  Mission  Area:  #5^*0  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  #1  -  Technology  Base 


I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1961  AGO  PRIOR  ACCOMPLISHMENTS :  This  project  has  supported  the  development  and  exploitation  of  theoretical 

techniques  designed  to  provide  an  understanding  of  the  processes  that  follow  atmospheric  nuclear  detonations.  The  performance 
of  communication,  navigation,  radar,  optical,  and  infrared  C IR )  systems  in  this  environment  were,  evaluated.  Effects  that  can 
influence  system  performance  (especially  communication  links  andf  ” )  for  extended  periods  of  tine 

were  emphasized.  Computer  codes  developed  in  previous  years  to  provide  predictions  of  nuclear  environmental  data  were  revised, 
ur graded  and  extended  in  both  time,  spatial,  and  spectral  capability. 

2.  FY  1982  PROGRAM:  A  three-dimensional  extremely  low  frequency  (ELF)  code  will  be  further  refined.  Modeling  of 
transverse  electric  (TE)  very  low  frequency  (VLF)  propagation  is  being  made  to  support  TE  mode  capability  for  present  and  future 
airborne  systems.  Assessment  of  various  adaptive  high  frequency  (AHF)  trans  and  po.  *•  attack  communication  systems  will  continue 
to  include  candidate  very  high  frequency  (VHF)  systems  of  interest  to  the  Defense  Communications  Agency  (DCA),  the  Minimum 
_ssential  Emergency  Communications  network  (KEECN),  and  the  World  Wide  Command  of  Strategic  Air  Command  (SAC).  Evaluation  of 
data  from  field  experiments  and  nuclear  tests  will  proceed.  The  results  will  be  used  to  develop  techniques  f” 


Nuclear  environment  prediction  capabilities  will  be  upgraded  for  continental  sized  raultiburst  scenarios 
with  emphasis  on  lower  ionospheric  and/or  high  latitude  scenarios.  Radar  and  optical  systems  codes  for  nuclear  effects  will  be 
improved  to  include  state-of-the-art  radar  propagation  and  systems  models  for  ballistic  missile  and  surveillance  system  applica¬ 
tions.  Theoretical  research  and  field  measurements  of  infrared  (IR)  structure  will  continue.  A  program  will  be  initiated  to 
understand  and  predict  plasma  structure  in  the  first  minutes  after  a  high  altitude  nuclear  explosion.  This  structure  may 
influence  later  time  signal  scintillation  producing  structure  and  change  current  effect  predictions. 

3.  FY  1983  PLANNED  PROGRAM:  The  effects  of  off  path  ionospheric  irregularities  will  be  evaluated  using  the  three- 

dimensional  extremely  low  frequency  (ELF)  propagation  code.  The  results  of  propagation  experiments  during  solar  flare  disturbances 
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of  the  ionosphere  will  be  compared  with  code  predictions. 

Link  performance  investigations  of  selected  satellite  systems  in  nuclear  scenarios  will  be  assessed  and  mitigation  techniques 
will  be  evaluated.  Detailed  comparison  of  field  experiments  and  performance  data  will  continue.  Nuclear  prediction  programs  will 
be  extended  to  include  a  capability  to  calculate  the  effects  of  a  burst  at  high  altitude  and  high  magnetic  latitude.  Experimental 
data  will  be  evaluated.  Early  time  plasma  structure  evaluation  will  proceed  as  will  support  of  early  time  experiments.  Multiple 
burst  interactions  will  be  investigated.  T  Emphasis  on  spatial  spectral,  and 

temporal  aspects  of  infrared  (IK)  emissions  will  increase  as  data  from  IR  field  experiments_become  available  during  this  time 
:eriod.  Nuclear  induced  emissions  in  the  long  wavelength  IR  (LWIR)  regions  between  micrometers  will  receive  prime 

emphasis.  Measurements  of  a  few  critical  atmospheric  reaction  rates  will  continue. 

'•> .  (U)  FY  1984  PLANNED  PROGRAM:  The  incorporation  of  field  simulation  results  into  the  data  base  will  continue.  This  effort 

will  result  in  an  improved  and  comprehensive  prediction  capability  for  assessing  communications  systems.  Emphasis  will  be  on 
ionospheric  propagation  from  extremely  low  frequency  (ELF)  through  very  high  frequency  (VHP),  satellite  communications,  naviga¬ 
tion  systems,  and  space  based  radar,  as  well  as  long  wavelength  infrared  (LKIR)  systems.  Emphasis  will  be  placed  on  transfer  of 
technology  to  systems  program  offices.  Mitigation  techniques  will  be  tested  against  predictive  codes  and  data  processing  algori¬ 
thms  intended  to  be  resistant  to  perturbations  produced  by  nuclear  effects  will  be  devised. 

5-  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

6.  (U)  MILESTONES: 

FY  1982:  (U)  Predictive  code  refinements  include  addition  of  dust,  improved  algorithms,  long  wave  infrared  (LWIR) 

effects,  multiburst  effects  on  satellite  communications,  initial  incorporation  of  high  altitude  and  high  magnetic  latitude  bursts. 
Assessment  of  network  degradation  of  low  altitude  air  defense  radars.  Defense  Support  Program  Mobile  Ground  Terminals  and  adaptive 


high  frequency  (AHF)  communications  systems.  Testing  of  AHF  systems  and  calculation  of  nuclear  effects  on  millimeter  wave  radars 
and  candidate  submarine  launched  missile  guidance  update  systems. 


FY  19^3:  (U)  Provide  radar  propagation  degradation  and  vulnerability  assessment  support  to  the  ballistic  missile 

defense  ( 31-ID)  Low  Altitude  Defense  System  (LoADs).  Complete  preliminary  long  wave  infrared  (IF.)  assessment  capability  and  in¬ 
corporate  results  of  field  experiments  in  predictive  codes  and  system  models.  Complete  Spatial  and  Spectral  Infrared  Experiment 
(SPIKE)  data  assessment  and  apply  results  to  earth  limb-viewing  infrared  systems.  Calculate  mission  performance  of  selected 
satellite  systems  in  multiple  burst  nuclear  scenarios.  Conti' te  evaluations  of  space  based  radar  links  in  nuclear  environments 
and  the  development  of  methods  to  improve  performance.  Perform  follow-on  calculations  for  AHF  systems,  based  on  actual  perfor¬ 
mance  of  airborne  units  operating  in  ambient  environments,  “efine  very  low  frequency  ( 7LF )  extremely  low  frequency  (ELF) 
spherical  wave  code  to  include  a  scatter  model  for  ionizatic.i  patches  at  D  and  E  region  altitudes.  Perform  follow-on  calcula¬ 
tions  for  adaptive  high  frequency  (AHF)  systems,  based  on  actual  performance  of  airborne  units  operating  in  ambient  environments 
( Hew  Look).  Complete  evaluations  of  AHF  systems  field  test  program  showing  most  relevant  aspects  for  stressed  propagation 
environment  and  suggested  mitigation  measures. 

FY  190**:  (U)  Design,  evaluation,  and  mitigation  of  selected  satellite  command,  control  and  communications  (c3) 

radar  systems  will  continue.  Integrate  results  of  early  time  structure  investigations  into  high  altitude  nuclear  scintillation 
effects  codes  if  necessary.  Complete  assessment  of  rocketborne  electron  accelerator  spectral  data  and  apply  results  to  predict¬ 
ion  of  IK  emissions  from  1  avily  dosed  regions.  Update  modeling  of  spectral,  spatial,  and  temporal  character  of  long  wavelength 
infrared  (LWIR)  processes  based  upon  data  from  satellite  and  rocket  measurements.  Perform  follow-on  calculations  of  AHF  systems, 
based  on  actual  performance  of  airborne  units  operating  in  ambient  environments. 

(v  in  Thousands)  COST  TO 

FY  1931  FY  198s  FY  1983  FY  1984  COMPLETION 

(U)  RESOURCES:  High  Altitude  Phenomenology  6,537  8,400  11,000  11,100  Continuing 

and  Applications 
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Program  Flement  V :  6 .27. 15  ■  ■' 

(U)  DoD  Mission  Area:  #5^0  -  Defense  Nuclear  Agency 


(U)  Title:  High  Altitude  Phenomenology  and  Applications 
(U)  Title:  Defense  ’iuelear  Agency  (Dr.’A? 

(U)  Budget  Activity:  ?1  -  Technology  Base 


a.  (U)  BASIS  FOR  FY  1983  REQUEFT:  Data  from  experimental  programs  will  be  available  and  will  be  applied  to  the  validation 
of  techniques  used  to  predict  nuclear  weapons  effects  on  satellite  communication  links,  radar,  infrared  Cl?)  and  other  strategic 
and  theater  communications  systems  performance. 

b.  fU)  BASIS  FOR  CHAI1GE  IH  FY  1983  FROM  FY  19§2:  Added  emphasis  has  been  placed  on  theoretical  efforts  in  satellite 
communications,  space  based  radar,  operations  in  polar/high  latitude  regions,  and  long  wavelength  infrared  ClVI?)  areas.  The 
remainder  of  the  program  will  be  at  approximately  the  same  level  of  effort  as  the  previous  year.  This  theoretical  work,  combined 
with  the  experimental  data  from  Project  I,  will  permit  the  prediction  of  nuclear  effects  on  developing  communications  and 
surveillance  systems  as  well  as  space  and  ballistic  missile  defense  systems.  The  predictions  will  aid  in  system  design,  nuclear 
capability  assessment  and  nuclear  mitigation  developmer‘. 


'  >» 
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(V)  Project  #:  T 


(l!)  Title:  Laboratory  Radiation  Simulator  Development 


(D  Program  Element  6.  2  7, 1 5.  H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  ff540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  --‘1  -  Technology  Base 


F.  (V )  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  overall  objective  of  this  project  is  to  nrovide  laboratory  radiation  sources  to 
support  design,  development,  and  testing  of  strategic  missiles,  satellites,  and  ground-based  communication  systems,  from  the  piece 
port  through  the  full-scale  system  level.  These  weapons  effects  simulators  are  used  to  demonstrate  that  systems  meet  their  hardness 
<nd  survivability  specifications.  The  most  important  radiation  effects  to  be  simulated  are  caused  by  X-rays.  They  include  thermo- 
nvehanieal  shock,  high-altitude  electromagnetic  pulse  (EMP)  effects,  system  generated  DIP  (SGEMP),  ionization  effects,  and  source 
region  DIP  (SREMP)  .  This  project  includes  construction  and  operation  of  laboratory  radiation  sources  and  development  of  technology 
for  more  advanced  facilities. 

G.  (l!)  RELATED  ACTIVITIES:  Radiation  testing  of  components  and  systems  is  also  performed  using  underground  nuclear  tests  (t’CTs). 
ir.Ts  are  the  preferred  testing  method  when  high  X-ray  fluences  are  required  over  large  areas,  and  when  a  small  number  of  data  points 
is  sufficient, 

H.  (17)  WORK  PERFORMED  BY:  Department  of  Defense  agencies;  civilian  contractors;  and  educational  institutions. 

1.  (U)  Principal  Department  of  Defense  agencies  include  the  Air  Force  Weapons  Laboratory;  United  States  Army  Harry  Diamond 
l.aborator ies;  and  the  Naval  Research  Laboratory. 

2.  (U)  Contractors  include  Advanced  Research  and  Applications  Corp. ;  JAYCOR,  Inc.;  Lockheed  Palo  Alto  Research  Laboratory; 
Maxwell  Laboratories,  Inc.;  Physical  Dynamics,  Inc.;  Physics  International  Co.;  Pulsed  Sciences,  Inc.;  R&D  Associates;  Science 
Applications,  Inc.;  and  Systems,  Science  and  Software. 


(V)  Project  T_ 


(U)  Title:  Laboratory  Radiation  Simulator  Development 


(D  Program  Element  6 . 2 7  . 1  5 .  H 


(U )  Title:  Defense  Nuc Lear  Agency  (DNA) 


(P)  DoD  Mission  Area:  v540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  -M  -  Technology  Base 


3.  (U)  TducaLional  institutions  include  the  University  of  California  (Lawrence  Livermore  National  Laboratory  and  Irvine), 

r.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


l.  FY  1981  AND  PRIOR  ACCOMPLISHMENTS:  For  the  past  several  years,  plasma  heating  techniques  have  been  examined  for  pro¬ 

motion  of  soft  X-ray  yields.  The  overall  goal  is  to  develop  laboratory  X-ray  sources  capable  of  testing  satellites  for  prompt 
\-ray  effects,  particularly  system  generated  electromagnetic  pulse  (SGEMP) .  Most  existing  laboratory  radiation  sources  employ  the 
nvmsst rah lung  process  for  X-ray  production  whereby  X-rays  are  produced  by  the  sudden  deceleration  of  electrons  as  they  impact  a 
xtallic  target.  This  process  is  relatively  inefficient  for  generating  low  energy  (soft)  X-rays  because  the  production  efficiency 
increases  markedly  as  the  energy  of  the  incident  electrons  decreases.  For  this  reason,  the  advanced  simulation  program  has  empha- 
■rized  other  means  of  X-ray  production  which  are  not  necessarily  limited  to  the  low  energy  conversion  efficiencies  —  less  than  one 
x»rcent  of  incident  electron  beam  energy  --  associated  with  the  b remsstrahlung  process  at  the  energies  of  interest.  One  alternative 
v t hod  utilizes  the  physics  of  radiating  high  temperature  plasmas.  A  plasma  is  formed  by  electrically  heating  an  array  of  wires  or 
i4>uff  of  gas  between  the  electrodes  of  a  high  power  generator.  This  technique  has  produced  X-ray  yields  with  sufficient  intensity 

and  proper  spectral  quality  to  satisfy  the  goals  of  the  Satellite  X-ray  Test  Facility  program. 


a.  X-ray  outputs  f*  are  required  to  satisfy  the  BACCARAT  long-term  simulation  objec¬ 
tive  £  One  means  of  producing 

these  extremely  high  yields  is 

Such  advanced  concepts  require  ultra  high  power 

■nergy  sources  to  produce  the  required  input  conditions  at  the  pellet  target.  These  energy  sources  may  be  several  years  away  from 

reality.  Using  the  same  type  of  plasma  X-ray  sources  developed  for  satellite  testing,  but  with  a  softer  spectrum.  X-ray  yields  of 

nore  than  have  been  produced  to  implode  pellets.  Experiments  were  conducted  in  both  FY  1978  and  FY  1979  utilizing 

:his  driver  on  both  glass  and  plastic  pellet  targets  filled  with  a  mixture  of  deuterium  and  tritium.  These  soft  X-ray  yields  have 
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also  been  used  directly  to  test  small  samples  of  reentry  vehicle  materials.  Intense  ion  beam  sources  were  also  developed  to  implode 
pellets  and  for  direct  simulation  of  thermomechanical  effects  in  materials. 

b.  (U)  A  vigorous  program  of  advanced  pulsed  power  development  has  been  pursued  during  the  past  several  years  to  provide 
the  technology  required  to  permit  the  design  and  construction  of  more  advanced  and  powerful  electrical  generators.  Such  machines 
are  necessary  to  drive  advanced  'imulation  concepts  experiments  to  levels  where  the  viability  of  different  X-ray  production  tech¬ 
niques  for  BACCARAT  applications  '  ,  be  established.  The  PITHON  superpower  generator,  initially  a  4-terawatt  (4xI012  watts) 
machine,  became  operational  in  ea?  FY  1976.  The  6-terawatt  BLACKJACK  4  generator,  first  operational  in  early  FY  1977,  was  up¬ 
graded  to  the  12-terawatt  BLACKJACu  5  level  in  late  FY  1978,  and  is  presently  the  most  powerful  low-impedance  machine  in  the  world. 
Pulsed  electrical  generators  with  output  powers  of  approximately  100  terawatts  (lOOxlO12  watts)  may  he  required  to  power  X-ray 
sources  capable  of  exposing  reentry  vehicle  systems  to  threat-level  fluences.  Inductive  storage  of  energy  is  more  compact,  and,  in 
principle,  less  expensive  than  capacitive  energy  storage  of  the  high  energies  necessary  for  pulsed  power  systems.  Numerous  induc¬ 
tive  concepts  employing  homopolar  generators  have  been  successfully  demonstrated  over  the  past  decade.  However,  the  primary  diffi¬ 
culty  in  applying  inductive  storage  to  high-voltage,  short-pulse  systems  has  been  the  inability  to  design  a  switching  element 
capable  of  carrying  current  for  the  relatively  long  times  needed  to  charge  the  inductor  and  then  open  against  high  voltages,  in 
the  short  times  necessary  for  effects  testing  applications  (100-200x10“^  seconds).  An  inductively  driven  test  bed  was  fabricated 
in  FY  1978  to  evaluate  advanced  switching  techniques.  A  combined  explosive  switch/foil  fuse/wire  fuse  performed  well  in  tests  up 
to  the  l 00-kilojoule  level.  More  recently,  the  homopolar  generator  inductive/inertial  energy  storage  system  has  been  utilized  to 
test  surge  arrestors  that  have  been  designed  to  protect  certain  systems  against  source  region  electromagnetic  pulse  (SREMP)  effects. 
The  homopolar  system  has  provided  a  very  low-voltage,  moderate  current,  high-energy  (approximately  one  megajoule),  long-duration 
(several  milliseconds)  pulse  to  stress  the  surge  arrestors  to  levels  beyond  their  design  limits.  Simulators  for  M-X  in-place 
testing  have  been  designed  and  are  being  procured.  The  development  of  h igh-in tensi t v,  large-area  electron  beam  sources  for  com¬ 
bined  thermal /structural  testing  of  systems,  such  as  the  M-X  shroud  and  the  TRIDENT  II  missile,  will  continue.  Plans  are  underway 
to  modify  the  diodes  of  the  PITHON  and  BLACKJACK  5  generators  to  provide  high-voltage,  megajoule,  large-area  (1-2  square  meters) 
electron  beams  for  such  applications. 
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2.  (U)  FY  1982  PROCRAM:  X-ray  testing  in  support  of  both  M-X  and  advanced  ballistic  reentry  systems  (ABRES)  will  be  conducted 

utilizing  the  plasma  radiator  sources  developed  for  the  Satellite  X-ray  Test  Facility  (SXTF) .  Small  cassettes  will  be  tested  for 
system  generated  e lectromagnet ic  pulse  (SGEMP)  effects  on  M-X  missile-in-flight  piece  parts,  and  screening  experiments  will  be 
conducted  on  candidate  M-X  reentry  vehicle  heatshield  material  specimens.  Attempts  will  be  made  to  markedly  harden  the  spectral 
content  from  plasma  radiators  by  investigating  the  use  of  both  stainless  steel  wires  and  krypton  gas.  Pellet  implosion  experiments 
will  be  conducted  on  the  BLACKJACK  5  generator  at  power  levels  in  excess  of  10  terawatts  (lOxlO^2  watts).  Advanced  pulsed  power 

technology  will  continue  to  be  developed  to  permit  the  design  and  construction  of  high  current  generators  in  the  30-40  terawatt 

(30-40x10^  watts)  range  that  will  serve  as  useful  driving  sources  for  both  plasma  radiator  and  pellet  compression  experiments  at 
higher  power  levels.  A  segment  of  a  proposed  30-terawatt  modular  system  is  presently  under  construction  and  will  be  tested  to 
demonstrate  basic  proof-of-principle  feasibility.  The  BLACKJACK  5  generator  is  being  modified  to  provide  higher  current,  lower 
impedance  output.  The  last  pulse-forming  sections  will  be  convoluted  into  two  parallel  outputs  which  then  must  be  recombined  in  the 

vacuum  diode.  If  successful,  this  will  provide  an  opportunity  to  conclusively  determine  whether  peak  current,  or  peak  power,  is  the 

dominant  scaling  parameter  for  radiative  yields  from  plasma  loads.  The  TRIDENT  II  inertial/ indue t ive  energy  storage  system  will  be 
operated  at  the  full  design  level  of  1  terawatt.  Higher  power  modules  of  up  to  12  terawatts  will  be  designed  which,  in  turn,  will 
identify  additional  experimental  work  required  on  homopolar  generator  development  such  as  voltage  hold-off,  brush  current  density, 
and  rotor  speed.  The  construction  of  the  two  M-X  simulators  will  be  completed,  and  testing  will  begin. 

3 .  (U )  FY  1983  PLANNED  PROGRAM: 

a.  (U)  X-i  ay  testing  of  M-X  reentry  vehicle  material  specimens  and  SGEMP  testing  of  M-X  missile-in-flight  piece  parts  will 
continue  utilizing  argon  puff  gas  and  calcium  wire  plasma  radiators.  The  upgrade  of  the  BLACKJACK  5  generator  to  the  16-20  tera¬ 
watt  (15-20xl0i?  watts)  level  employing  a  partial  pulse-line  convolute  will  be  completed  in  late  FY  1982,  and  the  first  plasma 
radiator  photon  experiments  will  be  conducted  at  those  elevated  power  levels  with  significant  radiative  yields  anticipated  from 
stainless  steel  wires  and  krypton  gas.  Work  will  start  on  the  design  and  construction  of  a  30-terawatt  (30xl012  watts),  high- 
current  generator  suitable  for  driving  advanced  simulation  concepts  experiments  to  higher  levels  of  interest.  Either  the  fully 
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modular  or  the  hybrid  (single  machine/partially  modular)  pulsed  power  generator  concept  will  be  selected  dependent  upon  the  results 
of  the  tri-plate  modularized  segment  experiments  and  the  BLACKJACK  5  convolute  tests.  Inductive/inertial  storage  systems  delivering 
up  to  10  megajoules  of  energy  will  be  designed  for  surge  arrestor  testing  and  for  excitation  of  buried  cables.  The  source  region 
electromagnetic  pulse  (SREMP)  simulator  will  be  employed  in  tandem  with  an  early  time  field  illuminator  system,  developed  by  the 
Air  Force,  to  test  the  M-X  medium-frequency  antenna  for  SREMP  effects. 

b.  (U)  Extensive  BACCARAT  classified  concept  experiments  will  be  conducted  on  the  BLACKJACK  5  generator  at  elevated  power 
levels  (15-20  teravatts)  after  the  upgrade  has  been  completed.  High-voltage  and  high-power  ion  beam  experiments  will  be  conducted 
utilizing  one  or  more  arms  of  the  conventional  AURORA  machine  modified  for  maximum  ion  beam  generation. 

4.  (U)  FY  1984  PLANNED  PROGRAM:  The  construction  of  a  higher-power,  30-terawatt  (30x10 watts),  low-impedance  pulsed  power 
generator  as  a  driving  source  for  laboratory  radiation  simulator  experiments  will  be  completed  by  the  close  of  FY  1984.  Plasma 
radiator  source  development  experiments  will  continue  to  be  performed  utilizing  the  upgraded  BLACKJACK  5  generators.  Higher  yields 
from  argon  gas  and  meaningful  harder  spectral  content  outputs  from  stainless  steel  wires  and  krypton  gas  will  enhance  the  capability 
to  perform  meaningful  X-ray  and  system  generated  FMP  (SGEMP)  missile-in-flight  experiments  in  support  of  M-X  and  other  prospective 
users.  Combined  t he rmal /structural  effects  testing  of  the  M-X  shroud  will  be  performed  utilizing  the  high-intensitv  large-area 
electron  beam  sources  recently  developed.  Classified  BACCARAT  concept  experiments  will  he  conducted  at  the  15-20  terawatt 
05-20x10^  watts)  power  level  on  BLACKJACK  5  and  should  produce  data  that  indicates  whether  anomalous  losses  and  other  unexplained 
problems  associated  with  the  basic  inertial  confinement  fusion  approach  can  he  circumvented.  The  late-time  SREMP  simulator  will 
continue  to  he  utilized  to  support  the  M-X  program  as  directed  by  the  Ballistic  Missile  Office.  The  inert ia 1/ induct ive  energy 
storage  technology  will  continue  to  be  investigated  for  excitation  of  buried  cables  and  surge  arrestor  testing. 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 
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6.  (U)  M ILEST ONES :  Changes  in  milestones  from  the  January  1981  submission  are  attributable  to  the  decision  to  continue  the 

development  of  advanced  pulsed  power  technology  to  design  a  lower-risk,  more  economical,  high-power  machine,  the  decision  to  develop 
fiigh-intensity ,  large-area  electron  beam  sources,  and  to  concomitantly  deemphasize  inertial  confinement  fusion  experiments;  and  the 
decision  to  build  two  different  pulsed  power  systems  to  support  M-X  source  region  electromagnetic  pulse  (SREML)  testing. 

FY  1982  (U)  Perform  X-ray  testing  of  candidate  M-X  reentry  vehicle  heatshield  materials  on  the  BLACKJACK  S  generator. 

Perform  phenomenology  experiments  to  determine  system  generated  CMP  (SOEMP)  effects  on  the  M-X  missile  in-flight.  Continue  develop¬ 
ing  X-ray  sources  for  pellet  implosion  experiments  on  the  BLACKJACK  5  generator.  Conduct  focused  ion  beam  experiments  at  high  power 
levels  utilizing  the  AURORA  generator.  Complete  the  upgrade  of  the  BLACKJACK  5  generator  to  include  a  partial  convolute  of  the 
writer  pulse-line  system.  Complete  the  checkout  and  proof-of-principle  demonstration  for  the  first  module  of  the  modular  simulator 
concept.  Operate  the  inertial/inductive  energy  storage  system  at  output  powers  of  1  terawatt  (lxlO12  watts).  Complete  the  fabri¬ 
cation  of  simulators  for  M-X  validation  testing  applications.  Begin  the  development  of  high-intensity,  large-area  electron  beam 
sources  for  combined  thermal/structural  testing  of  reentry  vehicle  and  missile  systems. 

FY  1983  (10  Continue  to  perform  X-ray  and  SGEMP  missile-in-flight  tests  in  support  of  M-X.  Begin  the  construction  of  a 

30-terawatt,  low-impedance  generator.  Test  the  M-X  shroud  for  combined  t he rmal /structural  effects  utilizing  the  newl v  developed, 
high-intensity,  large-area,  electron  beam  sources.  Perform  validation  testing  of  the  M-X  shelter  and  medium-frequency  antenna 
utilizing  the  3-4  megajoule  SREMP  simulator.  Continue  the  development  of  plasma  radiator  photon  sources  by  conducting  experiments 
at  elevated  power  levels.  Begin  classified  pellet  compression  experiments  on  the  upgraded  BLACKJACK  5  generator.  Design  inertial/ 
inductive  storage  systems  for  buried  cable  testing. 

FY  1984  (U)  Complete  the  construction  of  a  30-terawatt,  low-impedance  generator.  Continue  X-ray  testing  of  M-X  reentry 

vehicle  piece  parts.  Continue  electron  beam  thermal/structural  testing  of  missile  and  reentry  vehicle  systems.  Continue  the 
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development  of  plasma  radiator  photon  sources  of  elevated  power  levels.  Continue  pellet  compression  experiments  at  elevated  power 
levels.  Conduct  focused  ion  beam/planar  target  experiments  on  the  high-voltage  AURORA  generator.  Use  the  3-4  megajoule  source 
region  electromagnetic  pulse  (SREMP)  simulator  to  support  M-X  testing.  Use  the  inert ial / indue t ive  storage  system  for  surge  ar¬ 
restor  and  buried  cable  testing. 

(S  in  Thousands)  COST  TO 

FY  1981  FY  1982  FY  198  3  FV  1984  COMPLETION 

7.  (U)  RESOURCES :  Laboratory  Radiation  Simulator 

Development  14,758  12,200  19,800  18,400  Continuing 

a.  (U)  BASIS  FOR  FY  1983  REQUEST:  The  FY  1983  request  will  support  four  general  areas.  Approximately  40  percent  will 
be  used  to  upgrade  existing  pulsed  generator  output  capabilities  and  to  develop  a  high- intensity,  hot-filtered  X-ray  source. 

Nearly  20  percent  will  be  used  to  develop  plasma  radiator  X-ray  sources  and  to  support  X-ray  and  SREMP  testing  for  M-X,  Approxi¬ 
mately  10  percent  will  be  spent  on  development  of  experimental  techniques  capable  of  producing  BACCARAT- 1 eve  1  photon  sources.  The 
remainder  will  be  spent  on  the  development  of  a  transportable  SREMP  simulator  for  testing  of  Army  tactical  systems, 

b.  (U)  BASIS  FOR  CHANCE  IN  FY  1983  FROM  1982:  The  increase  in  FY  1983  will  be  employed  to  develop  a  transportable  SREMP 
simulator  capable  of  testing  Army  tactical  systems  at  levels  of  interest  and  to  complete  the  development  of  a  high- intensity ,  hot- 
filtered  X-ray  source  for  thermomechanical  effects  testing  of  inertial  guidance  systems. 
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DEFENSE  NUCLEAR  AGENCY 
FY  1903  RDT&E  DESCRIPTIVE  SUMMARY 
(THIS  SUMMARY  IS  UNCLASSIFIED) 


Title:  Biomedical  Effects  Research 


ileraent  V:  6.27 . 15 .H  Title:  Defense  Nuclear  Agency  (DNA) 

iission  Area:  #5^0  Defense  Nuclear  Agency  budget  Activity:  01  -  Technology  Base 

BACKGROUND  AND  DESCRIPTION: 

project  provides  data  on  the  biological  effects  of  nuclear  weapons  on  the  operational  and  medical  aspects  of  military 
esponses  of  personnel  to  radiation  and  blast  are  determined,  the  basis  for  responses  are  investigated,  and  methods  for 
i  responses  are  developed.  Information  obtained  enables  prediction  of  personnel  combat  task  performance  decrements  and 
T  casualty  and  ri3k  criteria  related  to  weapon  employment,  provides  means  to  prevent,  delay  or  treat  the  nuclear 
defines  the  extent  of  long-term  health  effects  related  to  low-level  radiation  exposures. 

:  accomplished  through  experimental  research  programs,  development  of  models  for  extrapolating  laboratory  results  to 
ational  impacts,  and  evaluation  and  analysis  of  limited  human  information  on  nuclear  weapons  effects.  Experimental 
lined  using  laboratory  animal  models  ranging  from  cells  through  intact  species  subjected  to  simulated  nuclear  environ- 
data  form  the  basis  for  algorithms  and  mathematical  models  to  predict  the  response  of  man  as  a  function  of  task 
and  exposure  conditions.  Former  Department  of  Defense  participants  in  the  1 945— 1 962  atmospheric  nuclear  tests  are 
■heir  radiation  d03es  determined,  and  the  subsequent  health  experience  of  a  significant  sample  evaluated. 

tCTIVITlES:  This  project  supports  Service  needs  for  information  on  the  biological  effects  of  nuclear  environments  for 
through  employment  sequence.  Planning  for  military  operations  requires  information  on  individual  and  unit  performance 
,3  a  function  of  radiation  d03e,  dose  rate,  and  quality,  time  after  exposu.-,  and  task  complexity.  Medical  support  for 


exposed  persons  requires  a  means  of  determining  the  exposure  type,  other  injuries  and  best  therapeutic  measures.  This  project 
provides  biological  data  and  technology  for  operational  and  medical  planning. 

H.  WOHK  PERFORMED  BY:  Department  of  Defense  and  government  Laboratories,  nonprofit  organizations,  educational  institutions  and 
civilian  firms. 

1.  Principal  DoD  Laboratory  is  the  '.’med  Forces  Radiobiology  Research  Institute  (AFRRI). 

2.  Non  profit  organizations  include  the  Lovelace  Biomedical  and  Environmental  Research  Institute,  Inc.,  Air  Force  School  of 

Aerospace  Medicine,  the  National  Academy  of  Sciences,  National  Research  Council,  and  the  University  of  Utah. 

3.  Contractors  include  Kaman-TEMPO,  Science  Applications,  Inc.,  JRB  Associates,  JATCOR,  Reynolds  Electrical  and  Engineering 

Co.,  Inc.,  and  Advanced  Research  and  Applications  Corp. 

: .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FT  1981  AND  PRIOR  ACCOMPLISHMENTS:  Previous  research  has  centered  on  defining  radiation  effects  on  performance  capabilities 
of  individuals,  determining  the  basis  for  performance  decrement,  developing  treatment  procedures  for  individuals  irradiated  in  mid- 
lethal  ranges  and  documenting  and  evaluating  DoD  involvement  in  the  atmospheric  nuclear  weapons  tests.  The  quantitative  and 
qualitative  responses  of  animals  subjected  to  simulated  weapons  radiation  spectra  have  been  obtained  and  used  to  predict  exposure 
levels  that  will  result  in  early  transient  incapacitation  and  permanent  complete  Incapacitation  for  50  percent  of  personnel  so 
exposed.  Increased  production  and  release  of  body  biochemical  substances  and  release  of  altered  body  cellular  constituents  have 
been  identified  as  a  possible  basis  for  decrement  in  nervous  system  integrity  and  decremented  performance.  An  educational  program 
in  nuclear  weapons  phenomenology  and  biological  effects  was  presented  to  operational  and  medical  personnel,  students  at  Service 
Academies,  the  Uniformed  Services  University  of  Health  Sciences,  and  reserve  units.  Progress  was  made  in  the  Nuclear  Test  Personnel 
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Review  (NTPR)  program  identifying  Department  of  Defense  participants  in  the  atmospheric  nuclear  tests,  determining  their  radiation 
I  exposures  and  health  experience  since  test  participation,  and  documenting  the  activities  performed  during  the  tests. 

2.  FY  1982  PROGRAM:  The  Military  Services  require  information  concerning  individual  and  unit  performance  degradation  follow¬ 
ing  radiation  exposures  and  the  effect  of  partially  degraded  performance  upon  combat  effectiveness.  Animal  models  will  be  used  to 
quantify  levels  of  radiation- induced  performance  degradation  for  specific  ta3ks  as  a  function  of  dose  and  quality,  task  complexity, 
combined  stresses,  and  time  after  exposure.  The  data  will  be  correlated  with  combat  task  analysis  to  predict  individual  ineffec¬ 
tiveness  and  extended  to  include  predictions  for  units  or  crews.  Blast  biology  studies  will  address  the  response  of  personnel  as  a 
function  of  pre33ure  wave  characteristics  to  enhance  casualty  prediction  techniques.  Military  Medical  Departments  need  effective 
procedures  to  determine  the  level  of  radiation  exposure  for  individuals  and  for  treating  injured  personnel.  Biochemical  mechanisms 
responsible  for  radiation-induced  injury  in  the  central  nervous  system  (brain),  gastrointestinal  system  (gut)  and  hematopoietic 
system  (blood)  will  be  determined  and  will  provide  a  basis  for  estimating,  under  field  conditions,  exposure  levels  and  degree  of 
injury.  The  results  will  be  key  to  developing  methods  for  treating  radiation  injury;  the  approaches  to  improved  therapy  procedures 
and  preventive  means  involve  restoring  critical  body  cells,  preventing  secondary  bacterial  infections,  and  increasing  the  effec¬ 
tiveness  of  antidotes  or  radioprotectant  compounds.  DoD  and  the  Military  Services  need  information  about  long-term  health  effects 
following  low-level  radiation  exposures.  The  estimated  200,000  DoD  participants  in  the  19*15-1962  atmospheric  nuclear  test  series 
will  be  identified,  their  radiation  dose3  determined,  and  the  health  experience  of  a  sample  evaluated  to  determine  if  there  is  an 

> increased  incidence  of  disease  among  them,  and  if  so,  whether  it  can  be  related  to  radiation  received  during  the  testing;  the 
circumstances  of  exposures  will  be  documented  in  reports.  Operational  and  medical  military  personnel  need  information  on  the 
phenomemology  and  biological  effects  of  nuclear  weapons.  An  educational  program  in  the  medical  effects  of  nuclear  operations  will 
be  presented  to  appropriate  military  personnel,  and  will  be  updated  continually  with  results  from  research  programs. 

3.  FY  1983  PLANNED  PROGRAM:  The  FY  1982  research  program  will  continue,  with  emphasis  on  unit  performance  degradation,  injury, 
and  protection  against  and  mitigation  of  deleterious  effects.  Levels  of  exposure  Involved  in  the  research  pi  ogram  will  become 
lower,  as  the  threshold  for  radiation-induced  performance  degradation  is  approached.  The  Nuclear  Weapons  Effects  model  will  be  used 
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to  predict  combat  ineffectiveness,  radiation  sickness  and  other  time  dependent  effects  of  radiation  exposure.  Work  on  combined 
effects  will  be  expanded.  The  role  of  altered  cellular  constituents  in  producing  radiation  injury  will  be  established  and  applied 
for  developing  biological  dosimetry.  Research  on  treatment  of  individuals  exposed  to  lethal  radiation  levels  will  continue  to  focus 
•on  enhancing  recovery  of  remaining  critical  cells  and  more  effective  means  of  replacing  depleted  cells.  Current  blast  casualty 
criteria  will  be  evaluated  and  revised  where  appropriate  and  additional  research  initiated  concerning  secondary  projectile  in¬ 
juries.  The  research  for  the  histories  of  Department  of  Defense  activities  in  the  atmospheric  nuclear  tests  will  be  completed,  mo3t 
reports  will  be  published,  and  identification  of  participants  and  their  dose3  will  continue  along  with  the  health  experience  survey 
of  the  sample. 

4.  FY  1984  PLANNED  PROGRAM:  The  FY  1983  program  will  continue.  The  influence  of  physical  and  mental  stresses  on  performance 
decrements  and  the  combined  effects  of  chemicals  and  radiation  will  be  evaluated.  Research  on  enhanced  therapy  procedures  for 
injury  will  include  efforts  to  counteract  immune  responses  and  to  enhance  the  permeability  of  cells  to  protective  compounds. 
Biological  dosimetry  efforts  will  continue.  The  final  reports  of  DoD  involvement  in  the  atmospheric  nuclear  te3ts  will  be 
published,  all  participants  will  be  identified  and  their  doses  determined,  and  the  health  experience  survey  results  evaluated. 

5.  PROGRAM  TO  COMPLETION:  This  i3  a  continuing  program. 

6.  MILESTONES: 

'  FY  1982  a.  Continue  to  quantify  radiation-induced  performance  degradation  and  continue  on-going  long-range  programs. 

b.  Implement  program  to  determine  unit  combat  ineffectiveness  for  operational  situations. 

c.  Continue  developing  biological  dosimetry  techniques  using  biochemical  constituents. 

I  d.  Develop  improved  procedures  to  3tore  and  preserve  blood  cells  for  use  in  post-irradiation  treatment. 
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e.  Complete  research  on  Department  of  Defense  activities  in  the  atmospheric  nuclear  tests  and  publish  reports. 

•  FT  1983  a.  Determine  threshold  levels  for  radiation-induced  performance  degradation  for  unit  combat  task3  and  combine  this 

data  with  the  effort  on  combined  effects  of  radiation  injury  and  stresses. 

b.  Determine  biochemical  characteristics  of  radiation-modified  substances  for  biological  dosimetry  and  test 
methods  to  obtain  high  volume  blood  cell  isolation  and  preservation. 

c.  Evaluate  blast  casualty  criteria  prediction  tables. 

d.  Complete  identification  of  DoD  participants  in  atmospheric  nuclear  tests  and  continue  health  experience 

sjrveys. 

FY  1j64  a.  Continue  on-going  long-range  programs  and  incorporate  additional  data  into  the  Comprehensive  Personnel  Nuclear 
Weapons  Effects  Model  to  predict  and  describe  expected  effects  on  combat  personnel  with  combined  effects. 

b.  Develop  animal  models  to  determine  postirradiation  infection  processes  and  role  of  cellular  mechanisms  in 
recovery  of  radiation  injury  and  begin  screening  radioprotectant  compounds  for  effectiveness  and  toxicity. 

c.  Develop  biological  dosimetrj  procedures. 

d.  Complete  determination  of  doses  for  DoD  participants  in  atmospheric  nuclear  tests  and  continue  health 
experience  survey.  Determine  dose-respon3e  curve  for  long-term  effects  and  impact  on  current  operations  with  nuclear  weapons. 
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Project:  U 

Program  Element  i :  6.27. 15 .H 


DoD  Mission  Area :  #54 0  Defense  Nuclear  Agency 


Title:  Biomedical  Effects  Research 


Title:  Defense  Nuclear  Agency  (DNA) 


Budget  Activity:  #1  -  Technology  Base 


($  in  Thousands)  COST  OF 
FY  1981  FY  1962  FY  1983  FY  1964  COMPLETION 

7.  RESOURCES:  Biomedical  Effects  Research  12,484  15,400  16,300  17,100  Continuing 

a.  BASIS  FOR  FY  1983  REQUEST:  To  support:  (1)  continued  efforts  to  define  and  quantify  effects  of  blast,  thermal,  and 
ionizing  radiation  upon  man,  determine  how  the  effects  are  caused,  and  develop  means  to  modify  them;  (2)  continued  evaluation  of 
data  pertaining  to  medical  effects  for  former  Department  of  Defense  participants  in  atmospheric  nuclear  weapons  te3ts;  (3)  improve 
raent  and  expansion  of  the  program  to  disseminate  knowledge  of  the  medical  aspects  of  nuclear  weapons  effects  among  medical  and 
operational  military  personnel;  and,  (4)  investment  in  equipment  necessary  to  conduct  research  with  sensitivity  and  precision 
required. 

b.  BASIS  FOR  CHANGE  IN  FY1983  FROM  FY  1982:  To  initiate  Instrumentation  upgrade.  Funding  in  recent  years  has  not  been 
adequate  to  acquire  state-of-the-art  equipment.  These  acquisitions  are  essential  and  cost  effective  to  the  continued  conduct  of 
progressive  and  efficient  radiobiological  research. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


(U)  Project  It:  V 


(U)  Title:  Tactical  Systems  Vulnerability  and  Hardening 


(U)  Program  Element  It:  6. 27 . 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  It 540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  '>1  -  Technology  Base 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  the  Tactical  Systems  Vulnerability  and  Hardening  Project  is  to 
provide  enhanced  capabilities  to  United  States  and  Allied  commanders  of  theater  nuclear  forces.  This  DNA  goal  will  be  satisfied 
by  increasing  the  United  States  and  Allied  ability  to  plan  the  employment  of  nuclear  forces  and  by  identifying  those  improvements 
to  the  nuclear  forces  that  will  place  enemy  forces  at  increased  risk.  The  project  is  designed  to  provide  an  understanding  of 

the  capabilities  of  enemy  conventional  and  nuclear  forces  which  threaten  Europe  and  Asia  and  identifying  specific  opportunities 
for  countering  these  forces  with  conventional  and  nuclear  firepower.  By  improving  our  understanding  of  nuclear  weapon  effects 
and  integrating  this  data  into  improved  nuclear  planning  techniques,  the  optimized  attack  of  high  leverage  enemy  targets  can  be 
accomplished  while  minimizing  collarteral  damage.  Alternative  nuclear  weapon  systems  are  evaluated  for  their  cost  vis-a-vis 
effectiveness.  Specific  improvements  to  the  Allied  and  United  States  command,  control  communications,  and  intelligence  (C^I) 
infrastructure  supporting  theater  nuclear  forces  will  be  identified  thereby  enhancing  effectiveness,  responsiveness,  and 
survivability. 

G.  (U)  RELATED  ACTIVITIES:  The  Tactical  Systems  Vulnerability  and  Hardening  project  emphasizes  research  programs  designed  to 
directly  support  the  requirements  of  United  States  and  Allied  theater  commanders  and  numerous  Department  of  Defense  (DoD) 
activities:  Office  of  the  Assistant  to  the  Secretary  of  Defense  (Atomic  Energy);  Office  of  the  Director,  Net  Assessment;  Office 
of  the  Under  Secretary  of  Defense  for  Research  and  Engineering;  Special  Assistant  to  the  Secretary  for  North  Atlantic  Treaty 
Organization  (NATO)  Affairs;  Joint  Chiefs  of  Staff  (JCS);  the  Defense  Agencies;  Departments  of  the  Army,  Navy,  and  Air  Force, 
Supreme  Headquarters,  Allied  Powers  Europe  and  all  subordinate  commands;  United  States  European  Command  and  all  subordinate 
commands;  United  States  Pacific  Command;  NATO  Nuclear  Planning  Group;  and  the  Department  of  Energy.  The  project  utilizes  nuclear 
weapon  effects  vulnerability  and  hardening  data  from  other  DNA  research  as  it  pertains  to  aircraft,  missile  systems,  communica¬ 
tions,  command  posts,  ships  and  support  bases. 


(V)  Project  '' :  V  (U)  Title:  Tactical  Systems  Vulnerability  and  Hardening 

(U)  Program  Element  it :  6. 27. 15 .  H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

H.  (L)  WORK  PERFORMED  BY :  Department  of  Defense  (DoD)  agencies,  civilian  contractors,  educational  institutions  and  nonprofit 
organizations. 

1.  (U)  Principal  DoD  agencies  include  United  States  Arrry  Ballistic  Research  Laboratory;  and  Naval  Surface  Weapon  Center. 

2.  (U)  Contractors  include  Atmospheric  Sciences  Associates,  BETAC,  The  BDM  Corp.,  Holifield  National  Lab  (Union  Carbide 
Curp.)  JAYCUR,  Pacific-Sierra  Research  Corp.,  R  &  D  Associates,  Science  Applications,  Inc..  Systems,  Science, 

and  Software,  Inc.,  TRW,  Inc.,  Vector  Research,  Inc.,  Syscem  Planning  Corp.,  Horizons  Technology,  Inc.,  and  ORI. 

3.  (U)  Educational  institutions  include  University  of  California  (Los  Alamos  National  Laboratory /Lawrence  Livermore  National 
l.aboratory)  and  Naval  Post  Graduate  School. 

4.  (U)  Nonprofit  organizations  are  SRI  International  and  the  Institute  for  Defense  Analyses. 

I .  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

i.  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS:  Much  of  the  DNA  research  activity  has  been  directed  at  an  evaluation  of  alterna¬ 
tive  nuclear  weapon  systems,  force  mixes,  and  nuclear  weapon  doctrines  and  the  development  of  planning  aids  for  the  employment 
of  nuclear  weapons.  DNA  has  provided  comparisons  of  alternate  missile  and  aircraft  theater  nuclear  force  postures.  An  analytical 
technique  has  been  developed  which  will  quantitatively  assess  the  effectiveness  of  alternate  nuclear  weapon  geographical 
distributions.  DNA  also  investigated  the  capabilities  of  United  States  theater  forces  to  fight  on  the  integrated  battlefield. 

This  research  has  quantitatively  demonstrated  the  value  of  enhanced  air-to-ground  coordination  and  timely  command/control  in 
nuclear  weapons  employment.  DNA  has  addressed  current  fleet  capabilities  and  the  potential  of  advanced  technology  for  fighting 
and  enduring  in  maritime  theater  nuclear  envirorment.  Basic  nuclear  weapons  effects  related  to  the  entire  theater  battlefield 
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(U)  Project  It:  V 


(U)  Title:  Tactical  Systems  Vulnerability  and  Hardening 


(U)  Program  Element  It:  6. 27 . 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  It 540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  111  -  Technology  Base 


have  continued  to  receive  attention  because  of  their  importance  to  the  planning  or  possible  use  and  control  of  the  theater 
nuclear  weapons.  Automated  techniques  have  been  developed  to  enable  targeteers  to  plan  in  near  real  time  the  employment  of 
I  weapons  against  fixed  installations  and  mobile  forces. 


2.  FY  1982  PROGRAM:  The  DNA  Tactical  Systems  Vulnerability  and  Hardening  project  will  continue  to  place  emphasis 
on  satisfying  requirements  of  operational  commanders  and  staff  planners.  Included  in  the  project  will  be  the  development  of 
automated  planning  aids  to  assist  in  evaluating  alternate  force  assessments  and  in  optimizing  nuclear  weapon  environment. 


DNA  will  continue  to  point  out  improved  deployment  of  weapons,  target  acquisition 
requirements,  preplanning  and  real  time  nuclear  weapon  employment  against  high  leverage  mobile  and  fixed  targets.  The  keystone 
of  this  effort  is  improving  automated  targeting  tools  for  nuclear  weapon  planners.  Incorporation  of  near  real  time  target 
location  information  will  allow  weapon  employment  against  the  optimum  target.  This  project  will  recommend  the  Allied  and  United 
States  commanders  the  order  of  priority  that  should  be  ascribed  to  striking  enemy  installations,  activities,  and  forces  with 
miclear  weapons.  Particular  attention  will  be  directed  to  evaluating  the  capability  of  United  States  theater  nuclear  forces 

This  research  will  allow  the  identification  of  near  term  and  long-range  improvements  which  should 

be  made  to  nuclear  forces.  ~ 

In  addition,  DNA  will  investigate  arms  control  issues  with  particular  emphasis  on  force  modernization  activities  that 
would  allow  for  alternate  force  limitation  approaches. 

3.  (U)  FY  1983  PLANNED  PROGRAM:  The  DNA  theater  nuclear  warfare  program  will  continue  to  pursue  research  that  supports 

nuclear  forces  modernization  and  enhancement  of  military  effectiveness  and  force  survivability  in  a  combined  conventional  and 
nuclear  warfare  environment.  This  goal  will  continue  to  be  supported  by  programs  in  the  following  areas: 

a.  (U)  The  effects  of  nuclear  weapon  employment  on  enemy  capabilities  to  impi 've  our  confidence  in  assigning 
vulnerability  criteria  to  these  forces. 
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(U)  Project  //:  V 


(U)  Title:  Tactical  Systems  Vulnerability  and  Hardening 


(U)  Program  Element  #:  .6, 27. 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  fll  -  Technology  Base 


b.  (U)  The  assessment  of  alternate  short-  and  raid-range  nuclear  systems. 


c.  (U)  An  identification  of  the  technological  and  operational  improvements  required  to  support  selected  theater 
nucleai  options. 


d.  (U)  The  development  of  automated  targeting  techniques  that  will  allow  near  real  time  employment  of  nuclear  weapons. 

e.  (U)  The  synthesis  of  nuclear  weapons  effects  data  in  a  form  suitable  for  use  by  operational  planners.  Particular 
emphasis  will  be  placed  on  updating  fallout  prediction  techniques. 

4.  (U)  FY  1984  PLANNED  PROGRAM:  Assist  commanders  and  planners  in  determining  how  to  use  nuclear  and  conventional  weapon 

systems  in  concert  to  achieve  the  best  military  effects  on  an  integrated  nuclear-conventional  battlefield/maritime  engagement. 
Continue  the  identification  and  investigation  of  exploitable  enemy  vulnerabilities  to  nuclear  weapons.  Continue  to  conduct  the 
research  required  in  weapon  effects  that  will  enable  planners  to  more  effectively  employ  nuclear  weapons  to  achieve  their  military 
objectives.  Identify  and  develop  the  computer  software  necessary  to  optimize  the  near  real  time  employment  of  nuclear  weapons 
in  the  prosecution  of  a  war.  In  addition,  identify  and  field  test  computer  hardware  and  software  that  will  enable  planners  to 
rapidly  develop  war  plans  or  small  unique  options. 


5.  (U)  PROGRAM  TO  COMPLETION:  This  program  will  continue  to  be  responsive  to  the  requests  and  needs  of  the  Coramanders-in- 
Chief,  agencies,  and  United  States/North  Atlantic  Treaty  Organization  elements  discussed  earlier  in  related  activities. 

6.  (U)  MILESTONES: 

FY  1982  a.  (U)  Recommendations  for  enhancing  the  effectiveness  of  United  States  naval  forces  fighting  in  a  nuclear 
environment. 


b.  (U)  Automation  of  nuclear  weapon  employment  planning  to  allow  near  real  time  targeting. 


*£>• 


(U)  Project  it:  V 


(U)  Title:  Tactical  Systems  Vulnerability  and  Hardening 


(U)  Program  Element  it:  6.27. 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DMA) 


(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  #1  -  Technology  Base 


the  battlefield. 


c.  (U)  Definition  of  alternative  methods  of  enhancing  air-to-ground  coordination  of  nuclear  weapon  usage  on 


d.  (U)  Prioritization  of  enemy  fixed  installations  and  mobile  forces. 

FY  1983  a.  (U)  Upgraded  nuclear  weapons  effects  data  into  employment  planning  tools. 

b.  (U)  Recommendations  for  improving  Pacific  area  nuclear  weapon  command,  communication  and  control. 

c.  (U)  Definition  of  alternate  theater  nuclear  operational  concepts. 

d.  (U)  Enhanced  Pacific  Theater  nuclear  targeting  capability. 

e.  (U)  Assessment  of  requirement  for  a  nuclear  Corps  Support  Weapon  System. 

FY  1984  a.  (U)  Support  theater  commanders  in  assessing  capabilities/vulnerabilities  and  targeting  of  fixed  and  mobile 

targets. 

b.  (U)  Continue  assessments  of  Soviet  military  forces,  doctrine,  and  training. 

c.  (U)  Continue  support  to  Services  concerning  tactical  nuclear  doctrine  and  force  structure  issues. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUM-IABY 


T reject  #:  V 

(U)  Program  Element  #:  6. 27. 15.  K 

(U)  DoD  Mission  Area:  #5-0  -  Defense  Nuclear  Agency 
( U )  DETA I LED  BACKGROUND  AND  DESCRIPTION: 


(U)  Title:  ?trate.--ic  Nucl ear  Imp  lie  at i ~r,s  and  Assessment 
(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  Budget  Activity:  #1  -  Technology  Ease 


1.  (U)  The  goals  of  this  project  are  to  recommend  alternative  United  States  strategic  weapon  employment  objectives;  t 
provide  increased  understanding  of  the  relationship  between  nuclear  weapon  effects  end  strategic  nuclear  employment  -bjective 
and  to  develop  techniques  for  planning  the  application  of  nuclear  weapons  necessary  to  carry  out  national  strategic  objective 

2.  (U)  alternative  strategic  nuclear  weapon  employment  policies  and  procedures  will  be  evaluated  vis-a-vis  varying  o~r.f 
i  urations  as  well  as  generated  or  degrade!  force  postures.  This  research  will  examine  an  enhanced  flexible  rlar.nir.r  capatili 
that  will  provide  the  Joint  Chiefs  of  Staff  and  the  nuclear  Commanders -in-Chief  with  more  flexible  weapon  emrl-ymer.t  'pti  ns. 
/  i.iitional  research  efforts  will  examine  the  alternative  uses  of  strategic  nuclear  forces  against  all  aspects  of  the  Soviet 
-iiitary  force  structure,  political,  governmental,  and  economic  installations  and  activities  in  order  to  apply  nuclear  weapon 
most  effectively.  Finally,  research  efforts  will  also  define  target  damage  objectives  and  damage  critieria  in  order  to  cor¬ 
rectly  apply  nuclear  weapons.  The  number  of  installations  and  activities  which  must  be  tarrete'  by  strategic  nuclear  f-rces 
semands  computerized  tools.  These  automated  techniques  must  account  for  tarcet  priority,  size,  vulnerability,  and  adjacent 
installations  as  well  as  Unite i  States  nuclear  weapon  systems  characteristics. 

3.  ( U )  RELATED  ACTIVITIES:  This  project  is  directly  related  to  Department  of  Defense  (DoD)  supported  activities  involving 

strategic  nuclear  weapon  employment  planning. 

H.  (U)  WORK  PERFORMED  BY:  DoD  Agencies,  civilian  contract  research  firms,  and  nonprofit  organizations. 
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rroject  #:  '£  (if)  Title:  Strategic  Duclear  Implicat  i  or.s  a:.:  Assessments 

(j)  Fr  opram  Element  #:  6 . 27 • 1 5 ■ H 

(U)  DoD  Mission  Area:  11 1  n  0  -  Defense  Muclear  Agency  (if)  Fuiget  Activity:  «1  -  Tear.-. :  1  ~  ~y  rare 

1.  (U)  Contractors  include  the  EDM  Corp.  ,  Science  Applications,  Inc.,  TPV-Defense  ar.i  Space  Systems  Troup;  Systems  F  1  amir.-* 

rp. ;  LOGICON,  GTE  Svlvania,  and  Horizons  Technology,  Inc. 

CS)  The  nonprofit  organization  utilized  is  SHI  International. 

:.  (U)  FF01RAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  19^1  AJiD  PRIOR  ACCOMPLISHMENTS:  Project  results  have  provided  ie dense  planners  with  ietaile:  exan.inati  r.s  -f  key 

..uiite  i  States  vulnerabilities  brought  about  by  protracted  nuclear  conflict.  A  comprehensive  framev'rk  to  include  set  :  -f  p  ans, 
candidate  target  sets  and  alternative  employment  options  has  been  developed  to  provide  increase.’,  flexibility  in  nuclear  wear  :'. 
employment  planning.  Essential  force  status  requirements,  minimum,  essential  planning  functions,  ar.i  critical  ow-.ari  "utr-1 
elements  necessary  for  near-real  time  retargeting  of  strategic  nuclear  forces  were  ioentifiei.  Alternative  sen.  r  systems  f  r 
target  acquisition  and  classification _  “were  developed.  Aufr.atei  to'ls  for  the  ptimtm  applica¬ 

tion  of  nuclear  weapons  to  alternative  target  data  bases  were  provided  t~  nuclear  planners. 

( U )  FY  1962  PROGRAM:  The  FY  1°82  program  will  investigate  nuclear  weapon  employment  policies  an:  o  ne  mitnr.t  emp  1  cm  e:,0 ; 
:evei:p  automated  techniques  for  optimized  weapon  employment;  and  develop  capabilities  for  nuclear  wear  -r.  emr  1  o.vm.ent  in  . 

war  scenarios.  Areas  to  receive  attention  are  as  follows: 

a.  (U)  Examine  the  implications  of  protracted  njelear  cnflict  on  strategic  nuclear  force  level.opr.ent ,  r'ar.hir.  •  ar.i 
perations. 

b.  (U)  Determine  optimum,  enduring  nuclear  force  requirements. 

c.  ('J)  Develop  analytical  techniques  for  implementing  flexible  employment  planning. 


(V)  Title:  Defense  Kuo 


I  . 


MM 


(’.I)  Fr-.Ject  0:  '£ 

(U)  program  Element  k:  6.27. 15.  H 

(U)  DoD  Mission  Area:  05~O  -  Defense  Nuclear  Agency 


(U)  Title:  Strategic  Nuclear  Implications  and  Assessments 
(U)  Title:  Defense  Unclear  Agency  (PSA) 

(U)  Budget  Activity:  #1  -Technology  Base 


effects. 


Develop  'perationai  concept  for  utilizing  national  technical  means  tc  acquire,  classify  and  target  [ 

” systems. 

e.  (ll)  Develop  analytical  techniques  for  describing  the  relationship  between  military  targets  and  nuclear  weapons 


f.  (U)  Improve  nuclear  weapon  effects  simulation  in  targeting  and  allocati 
an  d  evaluation  of  nuclear  weapon  employment  options. 


allow  more  rari i  ievelorment 


g.  (U)  Determine  impact  of  nuclear  weapon  proliferation  on  United  States  strategic  employment  planning. 

3.  (U)  FY  1983  PLANNED  PROGRAM:  Continued  support  is  planned  for  Department  of  Defense  planners  and  decisionmakers  on 

technical  issues  in  nuclear  weapon  effects  and  alternative  nuclear  employment  options.  Specifically,  research  results  will  be 
iirected  to  allow  for  optimally  implementing  guidance  cited  in  the  Policy  Guidance  for  Employment  of  Nuclear  Weapons  and  Joint 
strategic  Capabilities  Flan  Annex  C  -  Nuclear.  Specific  examination  of  nuclear  weapons  effects  technology  for  enduring  strategic 
free  requirements  and  nuclear  weapons  effects  environments  during  protracted  nuclear  conflict  will  provide  essential  information. 

o.  (U)  FY  198a  PLANNE1  PROGRAM:  To  assist  the  Office  of  the  Secretary  of  Defense,  Net  Assessment,  and  Deputy  Under 
Secretary  of  Defense  for  Policy  Flanning  in  the  identification,  development,  examination  and  assessment  of  alternative  nuclear 
weapon  employment  options  and  strategic  nuclear  force  capabilities  in  support  of  national  strategic  employment  planning 
requirements.  Using  increased  technical  knowledge  from  nuclear  weapons  research  and  nuclear  weapons  effects  testing,  the  program 
will  assess  the  impact  on  alternative  options.  Technological  improvements  in  advanced  automated  planning  support  systems  will 
provide  national  strategic  policy  decisionmakers  with  those  critical  factors  which  contribute  to  the  deterrent  posture  and 
increased  operational  readiness,  capabilities  and  effectiveness  of  United  States  strategic  nuclear  forces. 

5.  (U)  PROGRAM  TO  COMPLETION:  The  Strategic  Nuclear  Implications  and  Assessment  Project  will  conduct  the  research  needed 
to  integrate  nuclear  weapon  effects  information  into  techniques  for  optimizing  the  application  of  strategic  nuclear  weapons.  The 
project  will  continue  until  these  methods  are  developed  and  appropriate  results  disseminated  to  nuclear  weapons  employment 
planners. 


482 


3 


;■«*  ■  Jk~ 


.  Vi  p  • 

:  it 


§M 


Fr  ject  0:  '£  (U)  Title:  Strategic  Nuclear  Implications  anl  Assessments 

fb' )  Program  Element  #:  6. 2T.  15.  K  (U)  Title:  Defense  Nuclear  Agency  (IN'u 

(u)  DoD  Mission  Area:  <<540  -  Defense  Nuclear  Agency  (U)  Futget  Activity:  *1  -  Dechnclcgy  rase 

6.  (U)  MILESTONES: 

FI'  1951  a.  (U)  Define  the  implications  of  alternative  protracted  conflict  scenarios  on  flexible  er.pl rymer.t  plar.r. 
tie  management  control  and  assessment,  and  force  utilization  objectives. 

b.  (U)  Develop  enduring  strategic  force  requirements. 

c.  (U)  Complete  preliminary  iesigr.  cf  flexible  employment  planning  te  -hnique. 

i.  Continue  examination  of  utilization  cf  national  technical  means  for  t arret  acquisition,  classific 

weapon  system  targeting  against  i  system. 

e.  (U)  Complete  preliminary  design  of  a  mobile  stand-alone  facility  that  wi '  prcviie  a  nuclear  weapon  e 
t  ; -inning  capability. 

f.  Initiate  an  evaluation  off  ~ * 

FV  I'joc  a.  (U)  Continue  assessment  of  factors  designed  to  enhance  strategic  force  endurance. 

b.  (U)  Complete  development  of  flexible  employment  planning  concept. 

c.  (U)  Complete  ievelopments  of  automated  nuclear  planning  aids. 

_  d.  Continue  examination  of  alternative  concepts  in  use  of  national  technical  means  for  targeting  | 

systems. 


Evaluate 


planning  facility. 


i'J)  Project  #:  V  (U)  Title:  Strategic  Nuclear  Impiicati .  ns  ar.  i  Assessments 

(U)  Prorram  Element  #:  6. 27- 15.  H  (U)  Title:  Defense  Nuclear  Agency  ;PNA) 

(U)  DoD  Mission  Area:  #5^0  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  fi  -  Techr.  .  ~.-y  rase 


FY  1984  a. 

(u) 

Complete 

employment  planning. 

b. 

Complete 

c. 

(U) 

Identify 

control  systems. 

d. 

(U) 

Complete 

-pe  l  ■  ns  ,  a:.: 

systems, 
management  an : 


(S  Ir.  Thousar.is) 

FY  1981  FY  1 95.?  FY  19 53 


(U)  RESOURCES:  Strategic  Nuclear  Implications  and 
Assessments 


4,011 


4,500 


5,300 


FY  19---- 


5,100 


Cont inuing 


a.  (1!)  BASIS  FOR  FY  1983  REQUEST:  Continuing  requirements  from  the  Office  of  the  Secretary  of  Defense  and  fr'r.  One  .'-in* 
'riiefs  of  Staff. 

b .  ( U )  BASIS  FOR  CHANGE  IK  FY  1993  FROM  1982:  The  Policy  Guidance  for  Employment  of  Nuclear  Weapons  has  placed  emphasis  on 
requirements  for  enduring,  survivable  and  flexible  strategic  nuclear  forces  and  supporting  planning  systems.  The  FY  193? 
research  program  will  permit  a  significant  increase  in  research  efforts  associated  with  changes  in  national  strategic  policv  and 
employment  guidance.  In  particular,  emphasis  will  be  placed  on  defining  force  capabilities  and  alternative  strategies  for 
conducting  protracted  warfare.  Complementing  this  work  will  be  the  development  of  techniques  that  will  allow  strategic  nuclear 
commanders  to  optimally  employ  nuclear  weapons  in  a  wide  spectrum  of  nuclear  scenarios. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUGARY 

(l’>  Project  « :  (U)  Title:  Nuclear  Effects  on  Electronics 

(t)  Program  Element  •*:  6. 27. 15.  H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U )  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (O  Budget  Activity:  :-l  -  Technology  Base 

F.  (U )  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  (1!)  The  objective  of  this  project  is  to  quantify  nuclear  effects  on  electronics  and  to  provide  the  technology  and  other 
support  required  to  harden  and  maintain  t he  hardness  of  electronic  svstems  to  these  effects.  The  project  was  initiated  in  FY  1 9 BO ; 
it  was  integrated  into  a  single  project  which  includes: 

a.  (U)  Radiation  hardening  of  electronics  (referred  to  previously  as  Transient  Radiation  Effects  on  Electronics  (TREE)), 

b.  (U)  Electromagnetic  pulse  (EMP) ,  and 

c.  (U)  System  generated  EMP  ( SGEMP)  . 

2.  (U)  Although  the  physical  processes  which  govern  these  three  effects  are  different  in  each  case,  the  approach  to  harden 
against  them  is  similar.  The  hardening  methodology  includes: 

a.  (T)  Definition  and  quantification  of  the  effect, 

b.  (U)  Development  of  a  capability  to  assess  the  vulnerability  of  systems  and/or  components, 
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(U)  Project  #:  X_ 


(U)  Title:  Nuclear  Effects  on  Electronics 


(U)  Program  Element  #:  6 .27. 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  #1  -  Technology  Base 


c.  (10  Development  methodologies  and  technologies  necessary  to  harden  and  maintain  hardness,  and 

d.  (U)  Provision  of  experimental  and  analytical  methods  to  simulate  the  effects  and  verify  hardness  of  systems  or  com¬ 
ponents,  or  both. 


3.  (U)  Many  electronic  assemblies  are  susceptible  to  interrupted  operations,  degraded  performance,  or  catastrophic  failure 
vkxen  subjected  to  nuclear  weapon  radiation  at  levels  below  those  which  disturb  the  physical  and  structural  integrity  of  a  weapon 
system.  The  rapid  evolution  of  semiconductor  technology  has  generated  new  types  of  devices,  new  processing  techniques,  and 
increased  microminiaturization.  Advances  in  each  of  these  areas  typically  introduce  new  hardening  problems. 


4.  (U)  The  electromagnetic  poise  (EMP)  originates  when  ionizing  radiation  from  a  nuclear  burst  causes  electrons  to  detach 
from  air  molecules.  The  resulting  electron  currents  in  the  air  radiate  high  intensity  electromagnetic  fields  which  propagate  to 
considerable  distances.  These  fields  induce  large  currents  on  metallic  elements  (e.g.,  cables,  antennas,  enclosures).  These 
currents  can  upset  and/or  permanently  damage  critical  circuits. 

5.  (U)  System  generated  EMP  (SGEMP)  is  caused  by  the  direct  interaction  of  X-rays  with  the  structure  and  components  of  a  sys¬ 
tem.  The  direct  X-ray  interaction  with  the  materials  of  the  system  creates  photoelectrons  resulting  in  the  generation  of  electric 
?¥id  magnetic  fields,  structural  currents,  and  cable  currents.  These  currents  and  fields  can  couple  energy  into  the  system  causing 
upset  of,  or  damage  to,  critical  components. 

G.  RELATED  ACTIVITIES:  This  program  supports  vulnerability  and  hardening  programs] 
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(t!)  Project  #:  X_ 


(U )  Title:  Nuclear  Effects  on  Electronics 


(U )  Program  Element  6 .27. 15.  H 


(D  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  £540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  £  1  -  Technology  Base 


H.  (U)  WORK  PERFORMED  BY:  Department  of  Defense  (DoD)  agencies,  other  U.S.  Government  agencies,  civilian  contractors,  and  non¬ 
profit  organizations. 

1*  (l*)  Principal  Department  of  Defense  agencies  include  the  Army  Harry  Diamond  Laboratories ;  Air  Force  Avionics  Laboratory; 

\ir  Force  Rome  Air  Development  Center;  Air  Force  Weapons  Laboratory  (AFWL) ;  Naval  Research  Laboratory  (NRL);  Naval  Surface  Weapons 
Center  (NSWC);  and  Naval  Weapons  Support  Center  (NWSC) ;  the  Air  Force  Space  Division  (AFSD);  Air  Force  Ballistic  Missile  Office 
(AFBMO)  ;  the  Naval  Air  System  Command  (NAVAIR);  Naval  Electronics  Svstems  Command  (NELEX) ;  Naval  Air  Test  Center  (NATO;  Naval 
Weapons  Evaluation  Facility  (NWEF)  ;  and  the  Naval  Ocean.  Systems  Center  (NOSC) . 

2.  (U)  Other  United  States  Government  agencies  include  Sandia  National  l.aborator ies ,  National  Bureau  of  Standards,  the 
National  Aeronautics  and  Space  Administration  Jet  Propulsion  Laboratory,  National  Security  Agency  and  the  Central  Intelligence 
Agency. 

3.  (U)  Contractors  include  the  Aeronutronic-Ford  Corp.;  Analog  Devices,  Inc.;  ARACOR;  BAI,  Inc.;  Boeing  Corp. ;  Dikewood 
Corp. ;  Electro-Magnetic  Applications,  Inc.;  General  Electric  Co.;  Grumman  Corp.;  GTE  Sylvania;  Harris  Semiconductor;  Honeywell, 
Inc.;  Hughes  Aircraft  Corp.;  IBM;  IRT  Corp.;  JAYCOR,  Inc.;  Kaman  Sciences  Corp.;  Ling-Tempco-Vought  Corp.;  Lockheed  Missile  and 
Space  Corp.;  LUTECH,  Inc.;  McDonnell  Douglas  Corp.;  Maxwell  Laboratories,  Inc.;  Mission  Research  Corp. ;  Motorola,  Inc.;  National 
Semiconductor;  Northrop  Corp.;  Physics  International  Co.;  Raytheon  Co.;  RCA;  Rockwell  International;  Sawyer  Research  Products,  Inc. 
Science  Applications,  Iik*  . ;  Simulation  Physics,  Inc.;  Sperry;  Systems,  Science  and  Software;  Texas  Instruments,  Inc.;  TRW  Space  & 
Defense  Systems  Group,  Inc.;  and  Westinghouse  Corp. 

4.  (U)  Educational  institutions  include  Auburn  University;  the  University  of  California  (Lawrence  Livermore  National 
laboratory);  Clerason  University;  University  of  Illinois;  University  o f  Indiana;  University  of  Michigan;  Mississippi  State 
University;  University  of  New  Mexico;  and  Yale  University. 
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(T)  Project  4:  X_ 


(U )  T it le :  Nuclear  Effects  on  Electronics 


(U)  Program  Element  #:  6.27. 15. H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  £540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  -'*1  -  Technology  Base 

5.  (l’>  Non-profit  organizations  include  the  American  Society  for  Testing  of  Materials  (ASTM) ;  IIT  Research  Institute;  Stanford 

Research  Institute;  and  the  Institute  of  Electrical  and  Electronic  Engineers  (IEEE),  Inc. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1  .  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS: 

a.  (T)  Radiation  Hardening  of  Electronics.  M jjor  accomplishments  in  FY  1981  were  (1)  hardening  of  two  4K-bit  random 
access  memories  (RAMs)  to  meet  satellite  radiation  environments;  (2)  neutron  hardening  of  a  configurable  gate  array  (CCA)  which  can 
be  used  for  a  wide  variety  of  custom-designed  parts;  (3)  investigation  of  the  radiation  sensitivities  of  advanced  processing  tech¬ 
niques  of  potential  use  by  the  Department  of  Defense  (DoDJ  very  high  speed  integrated  circuits  (VHSIC)  program  contractors;  (4)  pub¬ 
lication  of  nine  radiation  effects  standard  test  methods  by  the  American  Society  for  Testing  and  Materials  (ASTM)  and  five  standard 
test  methods  in  the  Military  Standard  Procurement  System,  and  (5)  testing  of  a  wide  variety  of  integrated  circuits  for  sensitivity 
to  upset  by  single  high  energy  particles.  Additionally,  theoretical  modeling  of  the  single  event  phenomena  was  initiated  with  the 
objective  of  better  understanding  and  enabling  the  prediction  of  the  effect  in  future  devices. 

b.  (I1)  Electromagnetic  Pulse  (EMP)  .  A  technical  review  process  for  M-X  FMP  hardness  design  features  was  instituted. 
Analytical  and  experimental  efforts  were  conducted  to  determine  the  degree  of  hardness  provided  by  the  baseline  M-X  site  design, 
with  particular  attention  to  the  Medium  Frequency  (MF)  antenna  and  power  line  isolation  scheme.  Live  rocket  motor  test  firings  were 
continued  to  quantify  EMP  coupling  through  motor  nozzles  to  sensitive  missile  control  electronics.  A  Low  Altitude  Defense  System 
(LoADS)  IMP  Vulnerability  and  Hardening  (V&H'l  program  was  initiated.  EMP  interaction  estimates  and  basic  hardness  engineering 
guidelines  were  provided  to  the  Ballistic  Missile  Defense  Center.  Evaluation  of  the  application  of  fiber  optics  for  EMP  effects 
mitigation  on  military  systems  was  completed.  EMP  hardening  recommendations  for  the  ground-launched  cruise  missile  were  developed 
aid  briefed  to  the  Under  Secretary  of  Defense  for  Research  and  Engineering  (USDR&E).  EMP  environments  calculations  for  the  surface 
fleet  were  completed. 
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Cm  (U)  System  Generated  Electromagnetic  Pulse  (SGEMP) .  The  SGEMP  test  analysis  and  research  satellite  (STARSAT),  DNA's 
ul 1-scale,  instrumented  model  of  the  Defense  Satellite  Communications  Systems  (DSCS-III)  satellite,  was  the  subject  of  a  variety 
>f  laboratory  tests*  The  objective  of  these  tests  was  to  supplement  the  data  obtained  on  the  HURON  KING  underground  nuclear  tests 
hieh  took  place  in  dune  of  1981.  The  M-X  Underground  Test  Working  Group  was  reconstituted  to  plan  a  systems- level  M-X  test  in 
985  and  two  separate  phenomenology  underground  tests  in  1982  and  1983.  The  Nuclear  Hardness  Evaluation  Procedures  for  Satellites 
N11EP-S)  were  used  to  evaluate  the  probability  of  survival  of  the  Defense  Support  Program  (DSP)  satellite  in  the  environment  of 
listant,  high-altitude  nuclear  detonation.  Investigations  continued  to  determine  the  effect  of  precharging  a  satellite  with  elect¬ 
rons  on  its  SGEMP  response. 

2.  (U)  FY  1982  PROGRAM: 

a.  (U)  Radiation  Hardening  of  Electronics.  Major  emphasis  of  the  FY  1982  radiation  hardening  of  electronics  program  is  in 
ive  major  project  areas:  (1)  hardening  of  a  wide  variety  of  electronic  memory  and  microprocessor  devices  to  nuclear  radiation 
nvironments;  (2)  research  into  the  physics  of  the  radiation  response  in  electronic  devices;  (3)  investigation  of  the  recently  dis- 
overed  single  event  radiation  effect  phenomena;  (4)  support  of  the  very  high  speed  integrated  circuits  (VHSIC)  program  to  provide 
adiation  hardening;  and  (5)  development  of  hardness  assurance  procedures  for  incorporation  into  the  Military  Standard  Procurement 
ystem. 

b.  (U)  Electromagnetic  Pulse  (EMF) .  M-X  efforts  wilt  concentrate  on  planning  and  readiness  for  1983  system  design  valida- 
ion  tests.  Efforts  will  include  test  configuration  specification  and  evaluation,  pre-test  predictions  and  participation  in  test 
orking  groups.  EMP  hardening  programs  will  be  initiated  for  ships  and  for  Army  tactical  systems.  Detailed  calculations  will  be 
rovided  for  the  EMP  output  of  specific  United  States  weapons.  Engineering  guidelines  for  the  integration  of  fiber  optic  links  into 
verall  system  EMP  hardness  design  will  be  developed.  Research  to  develop  new  and  improved  high-energy  electrical  surge  arrestors 
uitable  for  application  in  land-based.  Command,  Communications  and  Control  (C^)  ,  and  strategic  systems  will  be  initiated.  General 
uidelines  for  hardening  systems  to  source  region  ©IP  (SREMP)  will  be  developed. 
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c,  System  Generated  Electromagnetic  Pulse  (SCEMP) .  The  SCEMP  test  analysis  and  research  satellite  (STARSAT)  will 

he  tested  in  the  AURORA  facility  with  components  of  the  single  channel  transponder  subsystem  for  the  Air  Force  Satellite  Communica¬ 
tions  Program  Office  in  the  Air  Force  Space  Division.  An  M-X  cable  and  connector  experiment  and  a  separate  M-X  SCFMP/souree  region 
FMP  (SRKMP)  phenomenology  experiment  will  be  fielded  on,  A  pulsed  X-ray  source  will  be  used  to  trigger  discharges  in 

precharged  test  samples  to  determine  if  such  discharges  can  result  in  higher  currents  in  satellite  electronics  than  are  cause1,  by 
SCEMP  effects  alone.  The  United  States  Army  Harry  Diamond  Laboratories  will  continue  the  investigation  of  tactical  SCEMP  effects 
by  adapting  an  existing  simulator  or  designing  a  new  one  to  begin  testing  to  evaluate  the  effectiveness  of  hardening  techniques. 

A  guidebook  of  recommended  SCEMP  testing  procedures  will  be  published  as  well  as  an  SCEMP  user's  manual,  a  three-volume  hook  for 
satellite  manufacturers  on  how  to  incorporate  nuclear  hardening  into  satellite  design. 

d.  (U)  Source  Region  EMP  ( SREMP)  .  Beginning  in  FY  1982,  a  new  task  will  be  initiated  to  develop  appropriate  simulation 
facilities  and  test  techniques  to  validate  military  systems  to  SREMP  effects.  This  supports  M-X,  Ballistic  Missile  Defense  Systems, 
and  Army  Tactical  Systems.  This  new  task  will  address  the  definition  of  the  SREMP  threat  environment,  the  investigation  of  candi¬ 
date  pulsed  power  technologies  for  transportable  SREMP  simulators,  and,  later,  the  development  of  a  test  methodology  for  SREMP 
hardness  validation. 

1.  (U)  Vi  1983  PROGRAM : 

a.  (U )  Radiation  Hardening  of  Electronics.  Radiation  hardening  support  of  the  very  high  speed  integrated  circuits  (VHSIC) 
program  will  continue  to  he  a  major  effort  involving  direct  interaction  with  the  VHSIC  Phase  T  contractors.  The  main  thrust  of  the 
FY  1981  program  will  involve  the  radiation  evaluation  of  test  chips  produced  by  the  VHSIC  contractors  followed  by  changes  in  pro¬ 
cessing  and  design  parameters  to  enhance  radiation  hardness  while  maintaining  commercial  production  capability.  Single  event  in¬ 
vestigations  will  involve  the  fabrication  of  test  devices  for  evaluation  of  various  techniques  to  reduce  upset  sensitivities  of  high 
density  circuits.  A  review  of  all  published  standard  test  methods  and  guidelines  will  he  initiated.  Hardening  of  selected  devices 
of  high  utilization  by  the  DoD  will  continue. 
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b.  (U)  Electromagnetic  Pulse  (EMP)  .  The  M-X  IMP  hardness  design  features  will  be  examined  in  hardness  validation  tests. 
'A  new  Navy  technology  program  will  compile  a  ship  EMP  response  data  base,  and  assist  the  Navy  in  developing  protection  and  valida¬ 
tion  guidelines  and  tools.  A  demonstration  of  tactical  environments  validation  methodology  will  be  performed  using  the  AN/TTC-42 
I'ri-TAC  battlefield  switch  as  a  test  system.  A  hardness  maintenance  and  surveillance  plan  will  be  developed  for  ground  mobile 
systems.  New  design,  high-energy,  electrical  surge  arrestors  will  be  fabricated  and  tested.  An  addendum  will  be  provided  to  the 
!HA  EMP  Handbook  to  include  source  region  IMP  (SRQ1P)  physics,  interaction,  protection  and  hardness  validation. 

C.  _  The  center  body  of  the  system  generated  EMP  ( SGEMP)  test  analysis  and  research  satellite  (STARSAT)  will  be 

irradiated  in  the  _  underground  nuclear  test  to  investigate  internal  IMP  effects  and  to  support  the  Air  Force  Space  Divi¬ 

sion  hardness  validation.  Experiments  on  pre^harging  effects  on  SGEMP  response  and  on  electro-optical  sensors  for  satellite 
instrumentation  will  be  fielded  on  _  Laboratory  programs  on  a  variety  of  SGEMP  problems  will  continue.  An  SGEMP/SREMP 

phenomenology  experiment  in  support  of  M-X  will  be  performed  on  .  The  test  objects  will  be  scale  model  missiles  exposed 

to  simulate  a  variety  of  atmospheric  pressures. 

d.  (U)  Source  Region  EMP  (SREMP).  The  AURORA  generator  will  provide  a  mixed  scattered  electron-beam  and  high  dose  rate 
gamma-dot  capability  for  SREMP  testing  of  tactical  Army  systems.  Proof -of-principle  demonstrations  of  candidate  pulsed  power 
technologies  for  transportable  SREMP  testing  applications  will  be  provided  and  an  evaluation  made. 

4.  (U)  FY  1984  PROGRAM: 

a.  (U)  Radiation  Hardening  of  Electronics.  Support  of  the  very  high  speed  integrated  circuits  (VHSIC)  program  will 
continue  Into  Phase  II.  The  investigations  into  the  single  event  upset  phenomena  will  continue  with  consideration  given  to  the 
permanent  failure  of  a  single  transistor  due  to  the  silicon  lattice  damage  caused  by  a  single,  high-energy  particle. 
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b.  (U )  Electromagnetic  Pulse  (EMP)  .  During  FY  1984,  data  from  the  1983  M-X  design  validation  tests  will  be  reduced  and 
(evaluated*  Preparation  will  begin  for  full-scale  validation  tests  of  M-X  scheduled  for  198b.  General  guidelines  for  hardening 
•  ground  mobile  systems  and  ships  will  be  formulated.  Development  of  improved  tools  for  simulating  tactical  FMP  environments  will 
Ivgin. 


c^_  System  Generated  EMP  (SGEMP).  The  SGEMP  test  analysis  and  research  satellite  (STARSAT)  will  be  tested  in  the 

I  underground  test.  STARSAT  will  contain  upgraded  Defense  Satellite  Communications_Systems  (DSCS-III)  electronics  and  will 

lx-  precharged  with  electrons  to  determine  the  effect  on  SGEMP  response.  Data  from  the  198^  M-X  SGEMP  phenomenology  ex¬ 
periment  will  be  used  to  plan  the  1983  M-X  systems  validation  experiment  on  the  __  _  underground  test. 

d.  (U)  Source  Region  FMP  (SREMP).  The  Low  Altitude  Defense  System  (LoADS)  interceptor  will  be  tested  in  the  improved 
Af'RORA  facility  (combination  scattered  e  lectron-b earn  and  gamma-dot  capability)  for  SREMP  effects.  The  design  and  construction  of 
a  transportable  SFEMP  simulator  for  testing  of  both  strategic  and  tactical  systems  will  continue. 

3.  (U )  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

6.  (U)  MILESTONES :  Changes  in  milestones  from  the  last  submission  are  attributable  to  the  following  factors:  major  increase 
*in  the  Direct  Interaction  Effects  of  Electronics  in  support  of  the  VHSIC  initiative;  major  expansion  of  SREMP  test  definition  and 
simulator  development  to  support  *  r,my  tactical  needs;  changes  in  the  M-X  basing  mode  and  proposed  Ballistic  Missile  Defense  Systems. 

FY  1982  Develop  parts  hardened  against  nuclear  radiation  effects.  Complete  M-OC  missile /SREMP /SGEMP  interac¬ 
tion  experiments.  Perform  an  M-X  cable  and  connector  test  and  an  SGEMP  phenomenology  experiment  on  Continue  elec¬ 

tron  precharging  experiments  by  studying  X-rav-triggered  discharges  using  an  exploding  wire  X-ray  source.  Publish  the  SGEMP 
Testing  Techniques  Guide  and  the  satellite  manufacturers1  hardening  practices  manual.  Initiate  the  design  of  a  new  simulator  or  the 
modification  of  an  existing  simulator  to  do  testing  of  SGEMP  and  SREMP  effects  on  Army  tactical  communications  vehicles. 
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FY  1983  Continue  the  development  of  hardened  parts.  Support  M-X  design  verification  testing  (in-plaeo  and  in¬ 

flight).  Begin  ship  simulator  development.  Complete  the  source  region  electromagnetic  pulse  (SREMP)  handbook.  Test  prototype 
elect  rical  surge  arrestors.  Perform  a  system  generated  RIP  (Sf.EMP)  test  analysis  and  research  satellite  (STARSAT)  center  body 
exposure  on  the  underground  test.  Perform  an  SCRIP  phenomenology  experiment  on  the  underground  test.  The 

test  object  will  consist  of  missile  models  exposed  to  various  pressures  to  simulate  exposures  at  different  altitudes.  Test  a 
tactical  Army  communications  vehicle  in  an  SCRIP  simulator.  Begin  SGEMP  testing  on  AURORA  facility.  Continue  the  development 
of  technology  for  a  transportable  SREMP  simulator.  Begin  the  development  of  a  test  methodology  for  validation  of  strategic  and 
tactical  systems  to  SREMP  effects. 

FY  1984  Continue  radiation  hardening  support  of  very  high  speed  integrated  circuits  (YHSIC)  program.  Fabricate 

an  infrared  focal  plane  array  charge  couple  device  (CCD)  hardened  for  use  at  low  temperatures.  Begin  surface  fleet  EMP  testing. 
Complete  ship  RIP  hardening  guidelines.  Expose  STARSAT  with  the  Defense  Satellite  Communications  System  (DSCS-U1)  electronics 
*md  electron  precharging  on  the  underground  test.  Conduct  SREMP  experiments  on  the  Low  Altitude  Defense  System  (LoADS) 

interceptor  in  the  modified  AURORA  simulator.  Begin  the  design  and  construction  of  a  transportable  SREMP  simulator. 

($  in  Thousands)  COST  TO 

FY  1981  FY  1982  FY  1983  FY  1984  COMPLETION 

7.  (U)  RESOURCES :  Nuclear  Effects  on  Electronics  13,458  20,300  23,300  29,200  Continuing 

a.  (U)  BASIS  FOR  FY  1983  REQUEST:  The  PY  1983  request  will  support  hardening  of  electronic  components  and  systems  to 
direct  radiation  effects,  RIP,  SCEMP,  and  SREMP.  Approximately  one-half  of  the  total  funding  will  support  the  direct  radiation 
effects  program  with  the  remainder  equally  divided  among  the  three  other  areas. 
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Project 


X 


(IF)  Title:  Muclear  Effects  on  Electronics 


(V)  Program  Element  i}:  6.27 .  15.H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  ~  Defense  Nuclear  Agency  (U)  Budget  Activity:  M  -  Technology  Base 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  FY  1982:  The  increase  in  funding  in  FY  1983,  vice  FY  1982,  will  be 
ized  to  support  the  Department  of  Defense  Very  High  Speed  Integrated  Circuit  (VHSIC)  initiative  to  provide  hardened,  high 
itv  microelectronics  parts  for  strategic,  space  and  tactical  systems. 


1.  (U)  Vulnerability  and  hardening  issues  related  to  land  and  sea  based  strategic  systems  such  as  M-X  basing,  secure  reserve 
basing,  advanced  submarines,  basing  for  cruise  missiles  and  ballistic  missile  defense  systems  require  an  enhanced  understanding 

sf  cratering,  ejecta,  airblast,  ground  shock,  and  at-sea  environments  resulting  from  nuclear  detonations. 

2.  (U)  In  the  absence  of  atmospheric  nuclear  tests,  information  cn  nuclear  weapons  effects  and  their  interaction  with 
hardened  structures  will  continue  to  be  derived  from  theory,  calculations,  scaxed  laboratory  experiments,  high  explosive  tests, 
underground  nuclear  tests  and  assessments  of  data  gathered  on  previous  atmospheric  nuclear  detonations.  Improved  understanding 
*f  nuclear  cratering  and  blast  pressure,  become  more  important  because  of  continually  improving  accuracies  in  weapon  delivery 
systems,  increasing  numbers  of  weapons  with  widely  varying  yields,  and  the  growing  diversity  ir.  targets  of  interest.  Specific 
subjects  being  pursued  include:  the  prediction  of  crater  size;  dynamic  airblast;  ejecta  size  and  distribution;  shock  propagation 
through  the  ocean;  the  interaction  of  these  effects  with  hardened  structures;  and  the  resulting  structural  behavior  and  internal 
equipment  response. 

1.  (U)  RELATED  ACTIVITIES:  Service  and  other  agency  requirements  for  nuclear  weapons  effects  information  support  systems 

such  as:  M-X;  MINUTEMAK;  naval  vessels;  ballistic  missile  defense  and  tactical  nuclear  weapons  systems;  and  th'  understanding 
of  similar  foreign  systems. 

K.  (U)  WORK  PERFORMED  BY :  Department  of  Defense  laboratories,  civilian  contractors,  educational  institutions,  and  nonprofit 
organizations . 
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,7)  Project  X  (7)  Title:  Ttra*egi~  r*ruo*vres  Vulnerability  ar.l  Hardening 

('J)  Program.  Element  6 ,2? ,  15 . H  (”)  ?i*le:  Tefer.se  Nuclear  Agency  (DNA. 

C U )  DoD  Mission  Area:  1*5^0  -  Defense  Nuclear  Agency  (7)  Budget  Activity:  "1  -  Technology  Base 

1.  (U)  Principal  Department  of  Defense  laboratories  include:  Army  Ballistic  Pesearch  latoratcry;  Army  Engineer  Waterways 
Experiment  Station;  the  Navy  Civil  Engineering  Laboratory;  Air  Force  Weapons  Laboratory;  Laval  Pesearch  Laboratory;  Laval  Surface 
Weapons  Center,  and  the  David  W.  Taylor  Naval  Ship  P&T  Center. 

2.  (7)  Other  government  laboratories  include:  Los  Alamos  National  Labora‘ory  and  Lawrence  Livermore  National  Laboratory. 

3.  ( U )  Principal  contractors  include:  Science  Applications,  Ir.c.;  Physics  Int<--natior.al  Co.;  TPW  Defense  and  Space 

Dy stems  Group;  Weidlinger  Associates;  Systems,  Science  and  Software,  Ir.c.;  Terra  Tek,  Ir.c.;  California  Pesearch  and  Technology; 
Tar.dia  Laboratories;  Lockheed  Missiles  and  Space  Co.;  J.  H.  Wiggins  Co. ;  *'.e  Boeing  Co.;  ar.d  "errit*  CASKS,  Inc. 

L.  (7)  Educational  institutions  and  nonprofit  organizations  include:  the  California  Institute  of  Technology;  the  University 
of  California;  the  University  of  New  Mexico;  Rand  Corp.;  SHI  International;  and  Southwest  Pesearch  Institute. 

T.  (U)  Pr OGRAM  ACCOMPLISHMENTS  ATE  FUTURE  PROGRAMS: 

1.  (U)  FY  19^1  AND  PRIOR  ACCOMPLISHMENTS: 

a.  (U)  Major  support  was  provided  to  the  Air  Force  on  nuclear  hardness  and  survivability  (NHStS)  aspects  of  the  M-X 
weapon  system  full  scale  engineering  development.  The  primary  emphasis  was  on  the  definition  of  nuclear  weapons  effects  design 
environments  that  envelope  plausible  single  and  multiburst  attack  options;  the  acquisition  of  system  hardening  data  for  evolving 
a  cost  effective  design;  and  the  development  of  simulation  and  test  techniques  for  system  level  validation. 


496 


ProJ  ect  # :  Y_ 


Title : 


Strategic  Structures  Vulnerability  and  Hardening 


(u) 


(U)  Program  Element  # :  6  ■  27  •  If .  H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

VJ)  DoD  Mission  Area:  -  Defense  nuclear  Agency  (U)  Budget  Activity:  *1  -  Technology  Base 

b.  (U)  A  joint  prograr.  with  the  Army ' s  Ballistic  Missile  Defense  System  Command  (?MD)  was  initiated  to  support  the 
nuclear  weapons  effects  environment  definition  for  the  ballistic  missile  defense  (BIT)  system. 

c.  (U)  Efforts  were  completed  to  quantify  and  reduce  uncertainties  in  target  specification  and  vulnerability  assessment 
methods.  Blast  tests  of  models  of  foreign  hard  targets,  including  missile  silos  and  shallow  buried  structures  were  completed. 
Planning  for  combined  airblast  and  crater  related  effects  tests  on  hard  targets  was  initiated. 

d.  (U)  Work  has  been  directed  at  applying  and  extending  existing  water  shock,  water  wave,  and  submerged  structures 
technologies  to  both  increase  the  survivability  of  submarines  and  to  understand  their  vulnerability  to  nuclear  weapons  effects. 
Chock  loading  prediction  methods  developed  for  submarines  were  applied  to  the  surface  ship  response  problem  in  conjunction  with 
the  joint  DIIA-Kavy  underwater  shock  test  of  the  USS  ARKANSAS  (CGN-bl).  The  water  shock  and  wave  environments  produced  by  nuclear 
explosions  in  shallow  water  were  defined  for  application  to  vulnerability  estimates  of  shirs  and  submarines  in  port. 

e.  (u)  Structure  media  interaction  computer  codes  were  used  in  concert  with  test  results  to  increase  understanding  of 
structural  response,  and  to  improve  design  procedures  for  facilities  such  as  missile  silos,  command  and  control  centers,  and 
submarines.  Related  computational  efforts  included  improving  the  understanding  of  cratering,  blast  and  shock  effects  from 
nuclear  weapons. 

f.  (u)  Simulation  of  nuclear  airblast  with  fuel  air  explosives  was  attempted  at  a  scale  large  enough  to  determine  yield 
scaling  relationships.  A  simulation  technique  was  developed  for  conducting  underwater  nuclear  effects  experiments  against  sub¬ 
marine  models.  Efforts  are  underway  tc  investigate  new  applications  of  existing  simulation  techniques  to  satisfy  requirements  of 
nuclear  weapons  effects  on  M-X  basing  systems. 


Project  #:  Y 


(U)  Program  Element  t1 :  C,27.1(i  .K 

(U)  DoD  Mission  Area:  #$10  -  Defense  Nucle 


(U)  Title:  Strategic  Structures  Vulnerability  and  Hardening 
(i!)  Title:  Defense  Nuclear  Agency  (TV. A) 

(U)  Budget  Activity:  #1  -  Technology  Base 


g.  (u)  Hearing  completion  of  the  "benchmark"  cratering  calculation  and  interpretation  of  the  revised  empirical  data 
base  should  result  in  a  better  understanding  of  the  uncertainty  in  cratering  predictions.  Calculations  to  increase  understand! 
of  height-of-burst  and  geologic  effects  on  cratering  and  related  ground  motions  will  be  accomplished.  Planning  for  a  delicate! 
underground  nuclear  test  (MISTY  JADE)  to  verify  the  improved  calculational  techniques  will  begin. 

h.  Planning  was  conducted  and  an  experiment  was  completed  to  investigate  acous*ic  reverberation f 

2.  (U)  FY  1982  PROGRAM: 

a.  (U)  This  project  will  provide  nuclear  weapon  effects  (NWE)  criteria  to  support  the  near-term  solution  of  using 
existing  missile  silos  for  the  K-X  missile  as  well  as  providing  the  t!VE  environment  and  the  nuclear  hardening  and  survivability 
(HH&S)  criteria  for  developing  and  evaluating  the  long-term  M-X  deep  underground  basing  option.  The  state-of-the-art  of 
tunneling  technology  will  be  assessed  in  evaluating  the  constructability /survivability/hardenability  of  the  deep  basing  concept 
Planning  will  commence  for  a  post-attack  egress  demonstration  of  a  deeply  buried  facility. 

b.  Experimental  and  analytical  methods  will  be  used  to  improve  hardness  assessment  techniques  for  analysing 
This  work  will  reduce  uncertainties  in  target  specification  and  vulnerability  assessment  techniques. 

c.  Participation  will  continue  in  the  testing  program  conducted  by  the  British  Navy  utilizing 

models  of  nuclear  powered  submarines.  Greater  emphasis  will  be  placed  on  upgrading  and  validating  existing  analytical  tools 
and  in  understanding  the  behavior  of  structural  materials,  damage  mechanisms  in  structural  assemblies,/-" 

The  submarine  program  will  also  utilize  the  results  of  an  accelerated  naval  surface  ship 

vulnerability  study. 


Project  » :  '{_ 

(U)  Program.  Element  . 27 ■  15  ■  H 

ToT  Mission  Area:  5^ C  -  Tefense  Nuclear  Agency 


1.  A  combined  theoretical  ar.d  experimental  prc'ran  will  be  designed  tc  evaluate  new  prediction  techniques  for 

explosively  induced,  ground  motions.  Experiments  will  be  designed  to  provide  data  on  dust  sweep-up  and  Icftir.g  mechanisms 
for  evaluation  of  J  Cratering  calculations  to 

refine  and  verify  the  improved  predictive  techniques  will  continue.  Emphasis  will  be  placed  on  obtaining  additional  experimental 
data . 

e.  ('J)  fata  from,  the  nuclear  weapon  effects  (KWE)  simulation  development  tests  will  be  evaluated  and  the  most  promising 
•echniques  will  be  further  developed  and  evaluated  for  large-scale  structural  testing  application/vr.lidation  of  candidate  basing 
options . 

f.  (U)  Support  of  the  nuclear  environment  definition  for  ballistic  missile  defense  system  structures  is  planned. 

3.  (U)  FY  19? 3  PLANNED  PFOCPAM: 

a.  (U)  Hew  and  modified  K-X  near  surfa'e  shelter  systems  for  quick  response  will  be  developed  and  evaluated.  Iiuclear 
weapons  effects  environment  and  design  criteria  for  near  surface  missile  basing  and  deep  underground  basing  will  be  developed. 
Planning  will  commence  for  deep  underground  structures  validation,  and  for  validation  of  the  candidate  sites  for  the  system. 

A  full  scale  simulation  technique  for  post-attack  egress  system  validation  for  deep  basing  system  concepts  will  be  developed 
ar.d  designed. 

b.  Participation  in  the  British  Navy's  testing  of  submarines  will  be  concluded.  Verification  of 

submarine  model  damage  in  a  deep  depth  simulator  will  be  conducted.  A  small  scale  fuel  air  explosive  simulator  will  be  developed 
ar.d  field  tests  conducted. 

A  long  range  acoustic  reverberation  (ELUECUT)  experiment  will  be  conducted  in  the 
to  evaluate  the  global  effects  of  nuclear  weapons  on  naval  strategic  systems. 


(j)  Title:  strategic  Structures  Vulnerability  ar.d  Hardening 
(U)  Title:  Tefer.se  Nuclear  Agency  ( TNA ) 


("J)  Buiget  Activity:  »1  -  Technology  Base 


499 


c.  Structural  loading f  data  will  be  collected  or.  a  variety  of  targets  and  applied  to 

vulnerability  assessments  of  hard  target  structures.  (  1 

An  u-stream  airblast  simulator  will  be  developed.  Tests  and  analysis  of  buried  arches  will  be  completed.  The  physical 
survivability  of  through-the-earth  communications  capabilities  will  be  evaluated. 

d.  (U)  Cratering  phenomenology  calculations  will  be  completed  and  compared  to  the  data  from  the  Enewe*ak  Atoll  Seismic 
Investigation  (Project  EASI). 

e.  (U)  Dynamic  measurements  in  structural  backfill  of  airblast-induced  ground  shock  for  close-ir.  structure  vulnerability/ 
survivability  evaluation  will  begin  and  will  be  correlated  with  static  laboratory  data.  An  analytical  method  for  comparing 
analytical  waveforms  will  he  developed  along  with  controlled  strain  path  laboratory  testing  equipment. 

f.  (U)  An  improved  dust  flow  and  thermal  layer  model  will  be  developed.  A  height-cf-bursi  (HOB)  experiment  will  be 
designed  for  the  high  explosive  event  DIRECT  COURSE. 

g.  (U)  Support  of  the  nuclear  environment  definition  for  ballistic  missile  defense  system  structure  is  flannel, 
u.  (U)  FY  l°ei>  PLANNED  PROGRAM: 

a.  (U)  Follow-on  cratering  calculations  will  continue  and  will  provide  support  for  the  MISTY  "ATE  test  design. 

b.  (U)  Experiments  to  determine  the  horizontal  stress  in  structure  backfill  and  the  Simula*  ior.  development  for  an 
airblast-induced  horizontal  motion  concept  will  he  completed. 

c.  Data  from  the  BLUEOUT  experiment  will  be  used  to  calibrate  the  existing  predictive  model. 

Verification  of  underwater  explosion-induced  bubble  loading,  shadow  ar.d  convergence  zones  will  commence.  | 


3.  Ap  "^vulnerability  test  to  combined  airblast  and  crater  related  effects  will  be 

•or.ducted.  A  deep  underground  facility  subsystem  and  system-level  testing  at  prototype-like  scale  will  be  conducted. 

e.  (’J)  A  high  thermal  flux  soil  blow-off  experiment  will  be  conducted.  A  nor.ideal  airblast  simulator  program  will 

eg  in . 

f.  (u)  Deep  underground  basing  survivability  at  depth,  egress  techniques,  endurance  concepts,  communication 
•esponsiver.ess  ar.d  site  identification  will  be  evaluated. 

g.  (U)  Programs  will  continue  to  provide  improved  understanding  of  cratering,  airblast  and  ground  shock  effects. 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

C.  (U)  MILESTONES:  There  is  r.o  significant  change  in  project  milestones  from  January  1981  submission. 

PY  19°2  a.  (U)  Initiate  development  of  height-of-burst  simulaton  techniques. 

b.  (U)  Develop  programs  to  provide  design  data  for  new  and  modified  existing  I OEM  silos.  Siting,  cratering 
.nd  the  nuclear  environment  for  d^ep  underground  basing  will  be  defined. 

c.  (U)  Conduct  failure  level  tests  of  model  bridges,  dams  and  urban  industrial  buildings. 

d.  (U)  Develop  laboratory  and  in-situ  techniques  to  evaluate  ground  motion. 

e.  (U)  Utilize  generic  source  calculations  and  reevaluation  of  experimental  data  to  resolve  differences 
etween  theoretical  and  empirical  cratering  predictions  and  plan  an  underground  test  (UGT)  for  verification. 
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■ )  Project  *:  Y_ 

(U)  Program  Element  #:  6 . 27. 15 . H 

(U)  DcD  Mission  Area:  -  Defense  Nuclear  Agency 


(U)  Title:  Str*> 


.ctures  Vulnerability  and  Hardening 


(U)  Title:  r-  >  .  ucuear  Agency  (DNA) 


fl  -  Technology  Base 


FT  1983 


FY  1981 


concept . 


f.  Begin  planning  for  acoustic  reverberation  experiments f  J*| 

g.  (U)  Support  environment  definition  for  ballistic  ir.  'ssile  defense  system.. 

h.  (U)  Develop  technique  to  simulate  height-of-burst  flov  fields  at  large-scale. 

a.  (U)  Evaluation  of  the  M-X  missile  near  surface  and  deep  underground  basing  options. 


Participation  in  British  Navy's  testing  off 
Conduct  vulnerability  tests  r 


submarines  concluded. 


d.  (U)  Revise  cratering  prediction  techniques  and  planning  for  underground  test  (UGT)  verification. 

e.  1  <  Conduct  acoustic  reverberation  experiments  J 

f.  (U)  Support  environment  definition  and  resulting  loads  on  ballistic  missile  defense  structures. 

g.  (U)  Design  height-of-burst  (KOE)  experiment  for  the  high  explosive  event  DIRECT  COURSE. 

a.  (U)  Support  and  evaluate  the  design,  validation,  planning  and  testing  of  the  deep  underground  basing 

b.  (U)  Program  to  verify  underwater  explosion-induced  bubble  loading  and  shadow  convergence  zones  begins. 


/ 


I*.v 


7. 


(U) 


a. 


RESOURCES : 


|  ’near  surface  hardened  basing  system  vulnerability  test  will  be  conducted. 

(u)  Deep  underground  facility  subsystem  and  system-level  testing  at  prototype-like  scale  will  commence, 
(u)  Continue  definition  of  nuclear  environment  on  ballistic  missile  defense  structures. 


{$  in  ' 

Thousands ) 

COST  TC 

FY  1981 

FY  1982 

FY  1983 

FY  1981* 

COMPLETION 

Strategic  Structures 

Vulnerability  and  Hardening 

10,598 

21,300 

21,300 

2: ,100 

Continuing 

a.  BASIS  FOR  FY  1983  REQUEST:  The  FY  1983  request  will  support  efforts  to  improve  the  understanding  of  critical 

:uclear  weapon  effects  in  the  following  areas:  hardening  technology  of  near  surface  hardened  missile  basing  systems;  assessing 
!eep  underground  basing  concepts;  structural  behavior  of  ballistic  missile  defense  systems;  target  vulnerability  associated 

and  shallow  buried  structures;  hardening  technology  assessment  uncertainties  associated  with  damage  mechanisms, 
■cmponent  versus  system  properties  and  ground  shock;  nuclear  environment  simulation  techniques;  at-sea  and  below  surface 
letonatior.s,  and  advanced  submarine  ship  structures  response. 


b.  (U)  BASIS  FOR  CHANGE  IK  FY  1983  FROM  FY  1982:  The  funding  decrease  is  due  to  in  part  to  a  one  time  $2M  Pacific 
’roving  Grounds  drilling  effort  in  FY  1982  and  to  programmatic  adjustments  in  overall  priorities. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


U)  Project  G_  (U)  Title:  Effects  Simulation  Using  Radiation  Simulators 

(U)  Program  Element  #:  6,27. 15. H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(T)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

.  (V)  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  objective  of  this  project  is  to  obtain  nuclear  weapons  effects  data  bv  testing 

trategic  and  tactical  weapons  systems  and  their  major  components  in  simulation  facilities.  These  effects  include  high-altitude 
lectromagnetic  pulse  (EMP)  ,  system  generated  EMP  ( SGFMP)  ,  dispersed  EMP  (DEMP),  transient  radiation  effects  on  electronics  (TREE), 
nd  thermomechanical  shock.  These  simulations  provide  information  for  vulnerability  assessments  and  nuclear  hardness  validations 
or  a  fraction  of  the  cost  of  underground  nuclear  testing.  Further,  portable  simulators  can  provide  quality  results  at  operating 
ocations  in  the  field. 

.  (U)  RELATED  ACTIVITIES:  This  program  supports  service  requirements  for  nuclear  weapons  effects  data  to  evaluate  the  nuclear 

urvivability  and  hardness  of  strategic,  tactical  and  command,  control,  and  communications  (C^ )  systems. 

.  (I*)  WORK  PERFORMED  BY:  Department  of  Defense  (DoD)  agencies,  other  United  States  Government  agencies,  civilian  contractors, 

ducat  ional  institutions  and  a  non-profit  organization. 

1.  (U)  Principal  DoD  agencies  include  Field  Command,  Defense  Nuclear  Agencv;  Defense  Communications  Agency;  United  States 

rmy  Ballistic  Research  Laboratory;  United  States  Army  Harry  Diamond  Laboratories;  United  States  Army  Engineer  Waterways  Experiment 
tation;  United  States  Army  Natick  Laboratories;  United  States  Army  Ballistic  Missile  Office;  Headquarters,  United  States  Air  Force 
eadquarter^,.  Strategic  Air  Command;  Air  Force  Logistics  Command;  Air  Force  Space  Division;  Air  Force  Weapons  Laboratory;  Naval 
esearch  Laboratory;  Naval  Surface  Weapons  Center;  Navy  Strategic  Systems  Project  Office;  Naval  Air  Systems  Command;  and  Naval 
lectronics  Command. 
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(r)  Project  #:  G 


(U)  Program  Element  #:  6 . 27. 1 5. H 


(U)  Title:  Defense  Nuclear  Agency  (DMA) 


(t!)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  ’■  1  -  Technology  Base 


2.  (U)  Other  United  States  Government  agencies  include  the  Federal  Emergency  Management  Agency. 

1.  <U)  Contractors  include  Advanced  Research  and  Applications  Corp. ;  Aeroneutronic-Ford  Corp. ;  The  BDM  Corp.  J  BENDIX  Field 
Engineering;  Boeing  Aerospace  Co.;  RGS.G;  Electro-Magnetic  Applications,  Inc.;  General  Electric  Co.;  Grumman  Aerospace  Corp.; 
lir'.eywell  Corp.;  TRT  Corp.;  JAYCOR;  Kanan  Sciences  Corp.;  I.os  Alamos  Technical  Associates;  IX TECH;  McDonnell  Douglas  Corp.;  N’axwell 
laboratories,  Inc.;  Mission  Research  Corp.;  Nichols  Research;  Norman  Engineering  Co.;  ORI;  Physics  International  Co.;  Pulsar 
Associates,  Inc.;  SANDIA  Corp.;  Science  Applications,  Inc.;  Simulation  Physics,  Inc.;  Systems,  Science  and  Software;  TRW  Spare  4 
Defense  Systems  Group;  Pulse  Sciences,  Inc.;  and  Vought  Corp. 

4.  (U)  Educational  institutions  include  University  of  California  and  university  of  Dayton. 

5.  (U)  The  non-profit  organization  is  Stanford  Research  Institute  International. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1 .  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS: 

a.  (U)  The  advanced  research  electromagnetic  simulator  (ARES)  develops  a  threat-level,  electromagnetic  pulse  (EMP)  envi¬ 
ronment  for  testing  a  variety  of  Department  of  Defense  (DoD)  weapons  systems.  These  include  small  to  medium-sized  aircraft, 
tactical  and  strategic  missiles,  and  satellites.  All  major  missile  systems,  such  as  MINUTEMAN ,  POSEIDON,  and  TRIDENT,  have  been 
successfully  tested  in  prior  years  at  the  ARES  facility.  An  upgrade  of  the  facility  instrumentation  system  was  initiated  in  FY  1981 
to  prepare  for  upcoming  M-X  missile  EMP  testing,  scheduled  for  lanuarv-July  198). 

b.  The  AURORA  gamna  ray  facility  produces  a  ionizing  radiation  environment  over  an  approximate  one  cubic 

utter  volume  and  lesser  intensity  over  larger  volumes.  This  permits  the  testing  of  complete  electronic  subsystems.  Major  users  in 
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(U)  Program  Element  6,27,15. H  (lT)  Title:  Defense  Nuclear  Agency  (PNA) 
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\  FY  1981  included  the  Air  Force  Ballistic  Missile  Office  (M-X  Guidance  System  Elect ronics) ,  Naval  Research  Laboratory  (ion  bean 
>  production  experiments),  United  States  Army  Harry  Diamond  Laboratories  (source  region  electromagnetic  pulse  investigations),  and 
the  United  States  Army  Ballistic  Missile  Division  (X-ray  laser). 

c.  The  CASINO  flash  X-ray  facility  produces  a  X-ray  output  which  is  capable  of  producing 

the rao chemical  shock  on  critical  electronic  components  and  inertial  guidance  systems.  Major  system  tests  conducted  at  CASINO  in 
FY  1981  include  TOIDEMT  (terminal  fix  sensor  components),  M-X  (plated  wire  memories,  cables,  and  reentry  vehicle  antenna  material 
character  izat  ir  .) ,  and  the  Navy  Standard  Missile  (SM-1  )  . 

d.  (U)  The  research,  development,  test  and  evaluation  (RDT&E)  activities  in  support  of  the  Satellite  X-ray  Test  Facility 
(SXTF)  ,  first  begun  in  FY  1977,  have  been  terminated  at  the  direction  of  the  Under  Secretary  of  Defense  for  Research  and  Engineer¬ 
ing  (USDRE). 

(U)  The  DNA  Aircraft  Electromagnetic  Pulse  (EMP)  Program  is  developing  an  Assessment  Methodologv/Technol  ocy.  In  FY 
1981,  threat-level  IMP  testing  of  the  f  irst  test  bed  aircraft  (A-7E)  was  completed.  A  preliminary  assessment  of  the  FB-111A 
aircraft  consisting  of  analytical  evaluation,  direct  drive  current  injection  testing  (black  boxes)  and  Skin  Current  Injection 
1  Technique  (SCIT)  testing  of  the  entire  aircraft  was  completed.  Testing  of  a  second  test  bed  aircraft  (F-14A),  was  started  in  FY 
1  1QRI . 

f.  (U)  Thp  prototype  continuous  wave  radiated  test  system  was  used  in  the  EMP  assessment  of  three  Hawaiian  telecommunica¬ 
tions  facilities  as  a  follow-on  to  Project  APACHE  (assessment  of  Pacific  communications  for  hardening  to  EMP).  Subsequent  appli¬ 
cations  of  the  continuous  wave  radiation  system  have  been  identified  to  support  other  experimental  programs  in  the  Pacific. 

g.  (U)  The  thermal  radiation  effects  simulation  (TRS)  thermochemical  source  development  was  completed  in  1981.  This  source 
was  used  on  the  MILL  RACE  high  explosive  test  of  the  Army*  s  Hardened  Shelter,  the  Navy’s  model  deckhouse  and  antennas,  and  a  virietv 
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of  equipment  from  the  United  Kingdom.  A  "3-lamp"  flash  lamp  prototype  was  completed  and  demonstrated  in  1981. 

2.  (U)  FY  1982  PROGRAM: 

a.  (V)  In  EY  1982,  the  advanced  research  electromagnetic  simulator  (ARES)  instrumentation  system  upgrade  will  be  com¬ 
pleted.  FI'  1982  operation  and  maintenance  activities  will  include  refurbishing  the  electromagnetic  pulse  (EMP)  pulser  and 
waveguide,  installing  a  new  video  monitor  system,  and  other  tasks  necessary  to  prepare  the  facility  for  the  M-X  missile  test 
beginning  in  January  1  983, 

b.  (U)  The  major  users  of  t  lie  AURORA  facility  will  be  the  Ballistic  Missile  Office  (M-X),  the  Air  Force  Space  Division 
(DSCS  III  (Defense  Satellite  Communications  System)  single-channel  transponder),  the  Army  (XM-2  Infantry  Vehicle),  the  United  States 
Army  Harry  Diamond  Laboratories  (source  region  FMP  experiments),  and  the  Naval  Research  Laboratory  (ion  beam  production,  transport, 
and  focusing).  The  DNA  STARSAT  (system  generated  FMP  test,  analysis  and  research  satellite)  model  of  the  DSCS  III  communications 
satellite  will  be  tested  to  supplement  the  power  subsystem  d ata  obtained  on  the  HURON  KING  underground  nuclear  test. 

c.  (U )  The  CASINO  facility  will  continue  to  provide  user  support  to  test  electronic  components,  inertial  guidance  and 
plated  wire  memory  subsets  for  both  M-X  and  TRIDFINT.  Other  Navy  tactical  systems,  such  as  Standard  Missile-2  (SM-2 ) ,  will  also 
utilize  the  GXSINO  facility.  Efforts  to  increase  the  dose-area  product  to  meet  upcoming  user  requirements  for  system-level  testing 
will  also  be  continued. 

d.  (U)  Ful  1-system-level  FMP  testing  of  the  F-14A  aircraft  in  the  horizontal  polarized  dipole  rHPD)  simulator  supplemented 
by  direct-drive  current  injection  will  be  completed.  The  refined  assessment  methodology  will  be  applied  to  the  FB-111A  in  FA'  1982/ 
1983.  The  joint  technology  program  will  address  issues  associated  with  strategic  aircraft  hardening  '»T' i  develop  plans  for  a  test 
bed  demonstration  hardening  program. 
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e.  (r)  The  thermal  radiation  effects  simulation  (TRS)  liquid  oxygen  (T.OX)  source  will  he  returned  to  the  TRS  facility  at 
Kirtland  Air  Force  Base,  where  it  will  be  used  to  expose  various  materials  and  equipment  of  the  three  Services  and  other  government 
agencies  as  requirements  are  presented.  The  Phase  IB  Flash  Lamp  will  he  completed  and  used  for  DMA  soil  blow-off  experiments  and 
to  test  the  Army  Ballistic  Missile  Defense  (BMD)  radar  materials.  Phase  IT  Flash  Lamp  development  will  commence. 

f.  (V)  Planning  for  a  radiation  research  facility  will  be  completed.  This  facility  will  provide  a  capability  to  do 
research  on  radiation  effects  on  satellite  and  missile  components.  Tt  will  make  maximum  use  of  existing  facilities.  An  exist  in. 

PNA  radiation  simulator  will  he  modified  by  adding  a  vacuum  tank  or  an  existing  vacuum  tank  will  be  modified  by  adding  radiati' 
sources.  Acquisition  of  hard  .va  re  will  begin. 

1.  (U)  FY  198  3  PROGRAM : 

a.  (t*)  Final  integration  and  operational  checkout  of  the  advanced  research  electromagnet  ic  simulator  (ARF.S)  upgraded  in¬ 
strumentation  system  will  he  completed  in  the  first  quarter  of  FY  1981.  The  M-X  missile  is  scheduled  to  arrive  on-s.te  November 
1982,  and  the  M-X  missile  test  will  he  conducted  from  January-, lul y  1981. 

b.  (U)  The  major  users  of  the  AURORA  facility  will  be  the  Air  Force  Ballistic  Missile  Office  (M-X),  the  Naval  Research 
laboratory  (ion  beam  production,  transport,  and  focusing),  and  the  T'nited  States  Army  Harry  Diamond  Laboratories  (tactical  system 
generated  e 1 ect romagnet ic  pulse  experiments).  AURORA  will  he  modified  to  produce  ion  and  electron  beams  for  thernomechan ira 1  shock 
users, 

c.  (U)  The  CASINO  facility  will  he  used  by  M-X  and  TRIDENT  for  thermomechanical  effects  testing  of  magnetic  memory  and 
inertial  guidance  subsets. 

d.  (U)  Ful 1 -system-1 evel  electromagnetic  pulse  (EMP)  testing  of  the  FB-111A  will  be  completed.  Comparison  of  skin  current 
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injection  technique  (SCIT)  ,  large-scale  model,  and  horizontal  polarized  dipole  (HPD)  test  results  of  the  F-14  and  FB-111A  will  ho' 
completed.  Assessment  methodolgy  verification  will  be  accomplished  by  testing  the  F/A-18.  The  F/A-18  will  also  undergo  SCIT  and 
direct-drive  testing,  as  well  as  a  large-scale  model  measurement  program  in  FY  1983. 

e.  (U)  The  thermal  radiation  effects  simulation  (TRS)  liquid  oxygen  (LOX)  source  facility  will  also  he  used  on  DIRECT 
«T)URSK,  a  high  explosive  event,  in  September  1  983.  Work  on  Phase  II  Flash  Tamp  development  will  continue, 

f.  (U)  The  acquisition  of  hardware  (vacuum  tank  and/or  radiation  sources)  for  the  Radiation  Research  Facility  will  con¬ 
tinue.  Additional  instrumentation  will  also  he  acquired. 

4.  (U)  FY  1984  PLANNED  PROGRAM: 

a.  (U)  The  major  users  of  the  AURORA  facility  will  be  the  Naval  Research  laboratory  (pellet  implosion  experiments  with  ion 
beams)  and  the  Harry  Diamond  Laboratories  (tactical  system  generated  e  lectromagnet  ic  pulse  and  source  region  electromagnetic  pulse 
experiments) .  The  electron/ion  beam  modification  will  be  used  for  t  herraomechan  ical  shock  testing  of  M-X  components. 

b.  (U)  Major  system  users  at  CASINO  are  anticipated  to  be  M-X  and  TRIDENT  II  ror  thermomechanical  effects  testing  of 
inertial  guidance  subsets.  Work  will  continue  on  the  upgrade  of  CASINO. 

c.  (U)  The  aircraft  electromagnetic  pulse  (EMP)  assessment  methodology  will  be  completed  and  documented  for  all  Department 
of  Defense  (DoD)  users.  Skin  current  injection  technique  (SCIT),  as  an  alternate  means  of  simulation  for  assessment /methodology , 
hardness  maint enanre/su rveillance  and  fleet  verification,  will  be  finalized.  The  joint  technology  program  will  continue  to  address 
issues  associated  with  hardening  strategic  systems. 
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d.  (10  The  thermal  radiation  effects  simulation  (TRS)  facility  will  continue  to  operate.  Work  .in  Phase  ITT  rlash  lamp 
development  will  commence. 

o.  (10  The  acquisition  of  hardware  and  instrumentation  for  the  radiation  research  f ac i  1  ity  wi  1 1  be  completed.  The  facility 
will  he  operated  in  support  of  resarch  objectives  in  the  DNA  system  generated  electromagnetic  pulse  (SC.KMP)  and  transient  r  vh.it  i^n 
effects  on  electronics  (TREE)  programs. 

5.  (V)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

6.  (U)  M ILESTONES:  Changes  in  milestones  from  the  January  1981  submission  are  attributable  to  the  following  factors: 

a.  (U)  The  continuing  redefinition  and  revision  of  priorities  of  service  test  requirements  for  weapons  systems,  e.g.,  M-X 
FB-1 1 1 ,  F/A-18,  and  POLARIS  C4,  etc.,  and  the  evolving  need  to  simulate  new  threat  environments,  e.g.,  field  TRS,  cause  milestone 
changes. 

h.  O’)  The  cancellation  of  the  Satellite  X-ray  Test  Facility  (SXTF)  program  in  July  1981. 

FY  1982  (U)  Complete  procurement  and  integration  of  the  advanced  research  electromagnetic  simulator  (ARES)  instrumen¬ 

tation  system.  Operate  the  AURORA  and  CASINO  facilities  in  the  ionization  testing  mode  for  the  Air  Force  Space  Division,  Air  Force 
Ballistic  Missile  Office,  Army  Ballistic  Missile  Defense  Center,  Army  Harry  Diamond  Laboratories,  and  the  Navy  TRIDENT  II  program. 
Complete  the  F-14A  ful 1 -system-level  test  in  the  horizontal  polarized  dipole  (HPD)  .  Complete  large-scale  model  measurements  of  the 
F-14A  and  FB-11I.  Start  large-scale  model  measurement  program  for  the  F/A-18.  Start  full-system-level  test  of  the  FB-lllA  in  the 
horizontal  polarized  dipole  (HPD)  and/or  TRESTLE  simulator.  Refine  assessment  methodology.  Phase  IB  Flash  Lamp  TRS  will  he 
comp  1  et ed  in  March  1  982. 
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FY  1983  Receive  M-X  missile  for  the  ARES  T-21  test.  Perform  final  acceptance  checkout  of  instrumentation  system. 

Conduct  extensive  six-month  electromagnetic  pulse  (EMP)  test  in  ARES  J-* 

Operate  the  AURORA  and  CASINO  facilities  in  the  ionization  and  particle  beam  thermomechanical  shock  testing 
modes  for  the  Air  Force  Space  Division,  Air  Force  Ballistic  Missile  Office,  Army  Ballistic  Missile  Defense  Center,  and  Army  Harry 
Diamond  Laboratories.  Upgrade  the  AURORA  instrumentation  by  providing  new  transient  digitizers  and  tape  recorders.  Complete  the 
FB-1  1 1 A  full-system-level  testing  on  the  vertical  polarized  dipole  (VPD) .  Perform  skin  current  injection  technique  (SCTT),  direct- 
drive  and  large-scale  model  measurement  tests  of  the  F/A-1S.  Start  full-system-level  test  of  the  F/A-18.  TRS  liquid  oxygen  O.OX) 
will  be  fielded  on  DIRECT  COURSE  in  September  1981.  Begin  acquisition  of  hardware  for  a  radiation  research  facility. 

FY  1984  (U)  Operate  ARES,  AURORA,  and  CASINO  in  support  of  Service  program  users.  Complete  F/A-18  ful 1 -svstem-1 eve  1 


test  on  HPD • 

Complete 

acquisition  of  hardware  for  a  radiation 

research  facility. 

<s 

in  Thousands) 

COST  TO 

FY  I9S1 

FY  19R2 

FY  19S3  FY  1984 

COMPLETION 

7.  (U) 

RESOURCES : 

Effects  Simulation  Using  Radiation 
Simulators 

19,391 

19,500 

31,700  36,900 

Cont inu  ing 

a.  (P)  BASIS  FOR  FY  1983  REQUEST:  These  funds  will  be  used  in  two  ways.  The  first  is  the  operation  of  existing  simula¬ 
tors  for  nuclear  weapons  effects  testing.  The  second  is  the  development  of  the  Radiation  Research  Facility. 

h.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  FY  1982:  Th<.  increase  in  funding  in  FY  1983  is  primarily  because  the  peak  of  the 
hardware  acquisition  for  the  Radiation  Research  Facility  will  occur  in  this  fiscal  year. 
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(J)  Project  #:  H  (u)  Title:  Effects  Simulation  Using  High  Explosives 

(U)  Program  Element  #:  6.27.15. N  (u)  Title:  Defense  Nuclear  Agency  ( DNA) 

(U)  DoD  Mission  Area:  #51*0  -  Defense  Nuclear  Agency  (u)  Budget  Activity:  H 1  -  Technology  Base 

F.  (a)  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  (U)  The  objective  of  the  effects  simulation  using  high  explosives  project  is  to  obtain  nuclear  weapons  effects  data 
through  -he  use  of  large-scale  high  explosive  field  tests.  This  project  provides  information  which  either  cannot  be  obtain?; 
from  underground  nuclear  tests  or  which  would  be  more  costly  to  obtain  in  that  manner.  High  explosives  can  t’  used  effecti- ely 
to  simulate  certain  aspects  of  nuclear  phenomenology  including  airblast,  ground  and  water  shock,  water  waves,  craters,  ejecta, 
some  aspects  of  dust  clouds,  and  multiburst  interaction  effects. 

2.  (U)  High  explosive  simulations  provide  data  necessary  for  evaluating  the  hardness  of  existing  systems  (both  United 
.'fates  and  foreign)  and  for  the  development  of  advanced  design  techniques  for  future  systems  such  as  the  M-X  system. 

j.  (U)  RELATED  ACTIVITIES:  This  program  supports  Service  requirements  for  nuclear  weapons  effects  data  necessary  for  both 
hardening  and  utilization  of  a  number  of  strategic  and  tactical  weapons  systems  and  support  systems. 

(U)  WORK  PERFORMED  BY :  Department  of  Defense  (DoD)  agencies,  other  United  States  Government  agencies,  civilian  contractor 
educational  institutions,  and  nonprofit  organizations. 

1.  (U)  Principal  Department  of  Defense  Agencies  include  Naval  Sea  Systems  Command;  Office  of  Naval  Research,  Naval  Surfac 
Weapons  Center,  Air  Force  Weapons  Laboratory,  Air  Force  Space  Division,  Army  Ballistic  Research  Laboratories,  U.S.  Army 
Engineer  Waterways  Experiment  Station,  David  W.  Taylor  Naval  Ship  R&D  Center,  and  Army  White  Sands  Missile  Range. 
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2.  [':■)  Contractors  include  Agbabiar.  Associates,  Boeing  Aerospace  Co,,  the  SDK  Co.,  E3&0  Inc.,  Physics  International  Co., 
Lockheed  Missiles  and  Space  Co.,  Systems,  Science  4  Software,  Inc.,  Kaman  Sciences  Corp.  ,  Pan  American  World  A’rways,  Frototyp 
level  of ment  Associates,  Science  Applications  Inc.,  TRW  Systems,  Inc.,  and  Terra  Tek,  Inc. 

3.  ( ")  Educational  institutions  include  University  of  California,  Los  Alamos  Rational  Laboratory/Lawrr-.ce  Livermore 
Rational  Laboratory. 

it.  (u)  Monprofit  organizations  include  SP.I  International  and  ITT  Research  Institute. 

(u)  PROGRAM  ACCOMPLISHMENTS  AI1D  FUTURE  PROGRAMS: 

1.  ^Y  1981  AND  PRIOR  ACCOMPLISHMENTS:  Since  the  early  sixties,  DMA  has  maintained  a  large  yield  high  explosives  (HE) 

test  program  lat  has  provided  the  Services  with  a  HE-generated,  1  kiloton  (KT)  nuclear  airblast  equivalence  series  of  tes*s. 
Through  the  years,  prior  to  FY  1981,  various  experiments  have  been  conducted  for  many  major  systems,  among  which  have  beer. 
MMi'JTEMAIi,  SANGUINE,  M-X  and  SAFEGUARD.  Army  tactical  vulnerability  experiments  have  been  fielded,  as  have  experiments  for 
agencies  such  as  the  Federal  Emergency  Management  Agency  (FEMA),  the  Defense  Communications  Agency  ( DCA)  and  the  Defense 
Ir.telli£f  .ce  Agency  (DIA).  In  FY  1978,  two  large  yield  HE  experiments  called  MISERS  BLUFF  were  conducted  in  direct  support 
of  the  _  These  tests  were  conducted  to  evaluate  the  influence  of  multiburst  effects  on  siting  and  vulnerability. 

Additionally,  a  number  of_  related  experiments  were  fielded  including  experiments  by  four  North  Atlantic  Treaty 

Organization  (RATO)  countries.  In  September  1981,  MILL  RACE,  the  first  major  HE  test  in  the  MISTY  CASTLE  series,  took 
;lace.  This  test  was  an  HE  simulation  of  a  1  KT  nuclear  airblast  and  supported  requirements  from  all  three  services,  FEMA, 
and  two  allied  countries.  In  FY  1979  and  FY  1980,  HYBRID  GUST,  a  series  of  small-scale  experiments,  were  conducted  as 
part  of  the  DIRECT  AIM  test  series.  These  experiments  defined  the  free  field  airblast  and  ground  motion  environments 
associated  with  multiburst  attacks  against  the  concept.  The  198l  HYBRID  GUST  effort  included  the  design  and 

development  of  large-scale  blast  and  shock  simulators  capable  of  replicating  the  nuclear  threat  environment  for  both  single 
and  multibursts.  They  were  used  for  system  level  design  and  hardness  validation  testing  of  shelter  components. 

As  part  of  the  DIAMOND  MILL  series,  test  plans  were  prepared  to  investigate  submarine  hull  response  of  a  ’nuclear 

ballistic  missile  submarine  model  to  underwater  shock. 


2.  PY  19o2  PROGRAM:  Final  reporting  will  be  accomplished  for  the  MILL  RACE  event  and  planning  initiated  for  the 

1383  DIRECT  COURSE  high  explosive  (HE)  event.  In  the  DIAMOND  MILL  series  underwater  shock  testing  will  be  accomplished  in 
the  deep  depth  underwater  simulation  device.  Large-scale  double  hull  submarine  model  fabrication  and  planning  for  a  surf 
zone  simulation  test  will  continue.  DIRECT  AIM  experiments  on  external  protection  systems  will  continue. 

3.  FY  1983  PLANNED  PROGRAM:  Field  construction  for  DIRECT  COURSE  (second  large  scale  HE  event  in  the  MISTY  CASTLE 

series)  will  be  accomplished  during  February -August  1983-  The  event  will  take  place  in  September  1983.  The  DIAMOND  MILL  test 
series  will  continue  with  underwater  explosive  tests  of  large-scale  double  hull  submarine  models.  Planning  will  continue  for 
a  surf  zone  simulation  test.  The  DIRECT  AIM  series  will  continue  with  simulation  testing  of  concepts. 

1*.  FY  1981*  PLANNED  PROGRAM:  Final  reporting  will  be  accomplished  for  the  DIRECT  COURSE  event  and  planning  initiation 

for  the  1985  MINOR  SCALE  HE  event.  The  DIAMOND  MILL  test  series  will  continue  with  a  combing^  surf  zone  and  model  ship  and 
submarine  shock  test.  Blast  and  shock  simulator  conceptual  designs  for  testing  to  validate  concepts  will  be  pro¬ 

vided  to  the  U.S.  Air  Force. 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

6.  (u)  MILESTONES : 

FY  1982  a.  (U)  DIRECT  COURSE  -  Initiate  field  efforts  September  1982. 

b.  DIRECT  AIM  -  As  part  of  the  DIRECT  AIM  series  simulation  techniques  for[  tests 

will  be  developed  to  evaluate  alternative  basing  modes. 


c.  (U)  DIAMOND  MILL  -  Conduct  intermediate  scale  submarine  hull  model  tests  in  the  pressurized  cy’inier 
depth  simulation  device. 


Project  t* :  H 

(U)  Program  Element  6.27- 15 • H 

(U)  DoS  Mission  Area:  #540  -  Defense  Iluclear  Agency 


(a)  Title:  Effects  Simulation  Using  High  Explosives 
(U)  Title:  Defense  Iluclear  Agency  (DNA) 

(U)  Budget  Activity:  #1  -  Technology'  Base 


FY  1933  a.  (U)  DIRECT  COURSE  -  Field  construction  April-August  1983.  Detonate  in  September  1933. 

b.  DIRECT  AIM  -  Final,  full  scale  preproduction,  test  simulator  development  will  be 

coni  leted  as  part  of  DIRECT  AIM. 

c.  (U)  DIAMOND  MILL  -  Participation  in  underwater  explosive  tests  of  large  scale  double  hull  submarines. 
FY  1 984  a.  (U)  MINOR  SCALE  -  Institute  field  efforts  September  1984. 

b.  (U)  DIRECT  AIK  -  Height-of-burst  simulation  techniques  will  be  developed  as  part  of  DIRECT  AIM. 

c.  (U)  DIAMOND  MILL  -  Participate  in  the  combined  surf  zone  and  ship/submarine  shock  test. 

($  in  Thousands)  COST  TO 

FY  1981  FY  1982  FY  1983  FY  1984  COMPLETION 


7.  RESOURCES:  Effects  Simulation  Using  High  Explosives 


10,056 


6,300 


9,900 


7,200  Continuing 


a.  (U)  BASIS  FOR  FY  1983  REQUEST:  The  FY  1983  request  will  support  requirements  from  all  services  with  a  large- 
scale  high  explosive  (HE)  test. The  Navy  will  be  provided  submarine  vulnerability  data  in  addition  to  a  verification  of 
present  dynamic  design  procedures  with  respect  to  shock  hardening.  The  FY  1983  request  will  also  provide  for  a  scaled  M-X 
structure  test. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  FY  1982:  The  funding  increase  is  due  to  a  major  high  explosive  test  being 
conducted  in  FY  1983 . 
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DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&F.  DESCRIPTIVE  SUMMARY 


(U)  Project  /*:  I 


(U)  Title:  Effects  Simulation  Using  Natural  Disturbances 


(U)  Program  Element  6.27. 15. H 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Budget  Activity:  #1  -  Technology  Base 


F.  (U)  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  (U)  The  objective  is  to  use  natural  and  artificial  phenomena  as  aurora  and  metal  releases  in  the  atmosphere  as  well  as 
laboratory  experiments  to  simulate  important  aspects  of  atmospheric  conditions  following  nuclear  detonations.  The  understanding 
gained  of  the  plasma,  infrared  (IR)  and  other  processes  is  applied  to  our  models  of  nuclear  weapons  effects  for  system  design  and 
mitigation  in  High  Altitude  Phenomenology  and  Applications,  Project  S.  In  the  absence  of  atmospheric  nuclear  testing,  this 
approach  is  an  important  source  of  critical  data. 

2.  (U)  The  objective  is  accomplished  through  a  series  of  atmospheric  experiments.  Natural ly  occurring  aurora  and  magnetic 
substorms  are  probed  with  satellite,  space  shuttle,  rocket  and  ground  based  instrumentation  to  discern  the  IR  chemistry  processes 
and  the  effects  on  propagation  of  radio  signals  through  the  ionosphere.  Barium  releases  permit  insight  into  the  processes 
which  create  discontinuities  or  structure  in  the  plasma  created  by  n  exoatmo spheric  nuclear  detonation.  This  structure  is 
deliterious  to  radio  signal  transmissions.  A  planned  Uranium  release  into  near  space  will  permit  the  measurement  of  the  spectra 
and  brightness  of  its  long  wave  IR  emissions.  Such  emissions  from  weapon  debris  are  predicted  to  create  a  severe  environment  for 
numerous  weapons  systems.  Similarly,  high  explosive  tests  lend  Insight  into  the  propagation  of  radar  signals  through  dust  clouds 
lofted  bv  surface  or  near  surface  nuclear  detonations. 

G  (U)  RELATED  ACTIVITIES:  This  program  supports  service  requirements  for  nuclear  weapons  effects  data  for  application  to  a 
number  of  strategic  weapons,  communications,  surveillance,  and  support  systems: 


fU)  Pro;ect  #:  J  (V)  Title"  Effects  Simulation  Using  Natural  Disturbances 

(C)  Program  Element  #:  6 . 27 . 15 .  H  (V)  Title:  Defense  Nuclear  Agencv  (DNA) 

(U)  DoD  Mission  Area:  i<540  -  Defense  Nuclear  Agencv  (U)  Budget  Activity:  #1  -  Technology  Base 


1.  (U)  Systems  whose  communications  performance  in  a  nuclear  environment  have  been  evaluated  using  these  data  include 
PRIDENT,  Advanced  Airborne  Command  Post  (AABNCP) ,  Air  Force  Satellite  Communications  System  (AFSAT) ,  Global  Positioning  System 
:r:PS),  and  the  Defense  Support  Program  (DSP),  the  Defense  Satellite  Communications  Svstem  (DSCS)  and  candidate  adaptive  high 
requency  (AHF)  system. 

2.  TheJ|  -  .  .  ^Jin  "Pelear 

icenarios  is  assessed  using  infrared  (1R)  predictions  based  upon  these  data.  The  new  design  will  be 

ested  against  such  predictions  as  well.  The  nuclear  mission  capabilitv  of  space  defense  and  ballistic  missile  defense  concepts 
ind  design  are  assessed  with  predictions  extrapolated  from  natural  long  wavelength  infrared  (LWIR)  data  acquired. 

I.  (U)  WORK  PERFORMED  BY :  Department  of  Defense  (DoD)  agencies,  civilian  contractors,  educational  institutions,  and  nonprofit 
irganizations . 

1.  (U)  Principal  DoD  agencies  include  Air  Force  Geophysics  Laboratory  and  the  Naval  Research  Laboratory, 

2.  (U)  Contractors  include  ESL,  Inc.;  Technology  International  Corp.:  Lockheed  Missiles  and  Space  Corp.;  Mission  Research 
'orp.;  Photometries;  Science  Applications,  Inc.;  Information  Science  tnc.;  Phvsical  Dvnamics  Inc.;  and  SANDIA  Laboratory. 

3.  (U)  Educational  institutions  and  nonprofit  organizations  include  i'niversitv  of  Alaska;  Utah  State  University;  University 
if  California  (Los  Alamos  National  Laboratory);  and  SRI  International. 

.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


i 


1 .  (U)  FY  1981  AND  PRIOR  ACCOMPLISHMENTS: 

a.  (U)  Laboratory  and  theoretical  efforts,  continue  to  identify  the  radiation  sources  which  produce  the  infrared  (IK) 
.‘missions  seen  in  rocketborne  measurements  of  ambient  i.e.,  nonaurorai  earth  limb,  and  auroral  radiances. 

b.  The  FY  1980  flight  of  the  Rocketborne  Electron  Accelerator  (EXCF.DE)  experiment  produced  energy  deposition  levels 
tfhich  are  orders  of  magnitude  greater  than  those  of  natural  aurora*" 

The  stimulated  IR  emissions  were  intense  and  measured  by  ground  based  as  well  as 
rocket  and  airborne  instrumentation.  The  data  will  permit  the  identification,  understanding,  and  extrapolation  to  the  nuclear 
ase  of  the  chemistry  and  photo  efficiency  of  the  IR  emissions.  Modeling  of  nuclear  induced  emissions  is  necessary  to  determine 
their  impact  upon  the  as  well  as  the  missions  of  space  defense  and 

ballistic  missile  defense  (BMD)  systems  under  development  or  consideration. 

c.  (U)  The  DNA  Wideband  Satellite  experiment  was  launched  into  a  near  polar,  sun  synchronous  orbit  in  May  1976.  The 
predicted  life  expectancy  was  one  vear,  but  successful  system  operation  continued  until  August  1979.  Data  were  obtained  on  the 
listortion  effects  (scintillation)  on  electromagnetic  signal  propagation  at  very  high  frequency  (VHF)  and  super  high  frequency 
(SHF).  As  a  part  of  this  program,  a  series  of  experiments  were  designed  to  provide  information  necessary  to  verify  the  model  of 
the  atmospheric  phenomena  that  cause  scintillation.  During  FY  1978  and  FY  1979  simultaneous  rocket,  radar  and  satellite  measure¬ 
ments  made  in  both  auroral  and  equatorial  regions  successfully  determined  the  structure  of  natural lv  occurring  striations,  which 
form  by  mechanisms  that  can  be  related  to  the  nuclear  case.  Comparisons  of  data  and  theory  have  been  completed  and  have  resulted 
in  a  mechanism  that  can  be  related  to  the  nuclear  case.  Comparisons  of  data  and  theory  have  been  completed  and  have  resulted  in 

i  substantial  improvement  in  our  understanding  of  the  phvsical  mechanisms  which  cause  the  striations. 

d.  (U)  High  altitude  barium  releases  create  striations  similar  to  nuclear  environments.  Such  active  simulation  have  been 
jsed  successfully  to  assess  communications  links.  The  Satellite  Transmission  Effects  Simulations  (STRESS)  experiment,  a  joint  DNA/ 
'nited  States  Air  Force  project,  measured  the  performance  of  the  Lincoln  Experiment  Satellite  8  and  9  and  the  Air  Force  Satellite 


(D  Project  ft :  I 


(U)  Title:  Effects  Simulation  Using  Natural  Disturbance: 


(l)  Program  Element  6.27. 15. H 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(LT)  Budget  Activity:  -  Technology  Base 


Communications  System  (AF  SATCOM)  airborne  electronic  processors  in  March  1977.  The  Ave  Fria  experiment  in  1978  used  a  shaped 
charge  barium  release  to  precisely  locate  the  striations  between  two  synchronous  orbiting  satellites,  ATS-3  and  ATS-6,  and  their 
respective  ground  stations.  Spread  spectrum  such  as  used  in  anti jam  and  navigation  systems  were  tested  in  the  Position  Location 
and  Communications  Effects  Simulation  (PLACES)  experiment  fielded  in  December  1980. 

e.  (U)  The  understanding  of  the  instabilities  and  physics  which  lead  to  striation  formation  and  signal  scintillation  in 
ionospheric  irregulatories  and  in  barium  clouds  has  been  codified  in  theoretical  predictions  of  nuclear  environments  and  integrated 
into  a  simulator  for  assessing  communications  link  performance. 

2.  (V)  FY  1982  PROGRAM: 

a.  The  joint  DNA/United  Stated  Air  Force  Earthlimb  Auroral  Structures  (ELIAS)  experiment  will  be  launched  in 
February  1982  to  gather  data  on  the  spatial  variability  of  aurora  infrared  (IR)  measurements!”" 

Incorporation  of  this  information  into  nuclear  IR  models  will  greatlv  enhance  the  capabilitv 
to  assess  the  effectiveness  of  ~J 

b.  The  initial  flight  of  the  Cryogenic  Infrared  Radiance  Instrumentation  for  Shuttle  (C1RRIS)  space  shuttle 
experiment,  a  joint  United  States  Air  Force  and  DNA  experiment,  is  scheduled.  Coincident  with  CIRRIS  measurements,  a  rocketborne 
experiment  will  measure  the  atmospheric  IR  emissions,  thus  providing  a  calibration.  The  capability  of  the  shuttle  to  make  svnoptic 
measurements  will  create  a  data  base  on  natural  variability  and  provide  a  test  of  our  capability  to  model  the  ambient  IR  chemistrv. 
This  data  base  is  necessary  in  order  to  be  able  to  extrapolate  to  nuclear  enhanced  chemistry 

c.  (U)  Design  and  fabrication  will  be  completed  for  the  SCINTEC  satellite  borne  experiment  package  in  preparation  for  a 
late  CY  1982  or  early  CY  1983  launch.  This  experiment  will  investigate  high  latitude  plasma  structuring  processes.  A  laboratory 
experiment  will  be  designed  to  investigate  the  plasma  structuring  and  debris  transport  processes  that  operate  in  the  first  second 
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(U)  Project  ll :  2 

(LT)  Program  Element  :  6. 27. 1  5. H 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


following  a  high  altitude  nuclear  explosions.  This  experiment  supports  both  scintillation  and  long  wavelength  infrared  (IR) 
radiation  (LWIR)  problems. 

d.  An  experimental  effort  in  polar  regions  disturbed  by  solar  proton  events  will  provide  much  needed  transverse 

electric  (TE)  verv  low  frequency  (VLF)  transmission  data.  An  aircraft  will  be  instrumented  to  measure  high  frequency  (HF) 
absorption  " 

3.  (U)  FY  1983  PLANNED  PROGRAM: 

a. 

The  initial  auroral  experiment  in  the  DNA  program 
SPIRIT,  an  earthlimb  viewing  auroral  LWIR  measurement  rocketborne  experiment. 

b.  (U)  The  high  latitude  structure/scintillation  satellite  experiment  will  be  launched.  An  experimental  campaign  will 
be  conducted  using  radars  and  possibly  rocket  probes  to  complement  SCINTEC.  The  data  will  be  used  to  confirm  or  improve 
theoretical  models  of  high  latitude  plasma  structure  processes.  A  laboratory  early  time  nuclear  time  plasma  structuring  and  debris 
transport  experiment  will  be  initiated;  this  experiment  will  gather  data  which  will  be  used  to  improve  nuclear  predictive 
capabilities  for  command,  control  and  communications  (C^)  radar  systems  and  for  IR  surveillance  systems.  An  extremely  low  frequency 
(ELF)  propagation  experiment  in  solar  event  disturbed  polar  regions  will  be  undertaken.  Analysis  of  data  from  the  HF  absorption 
experiment  will  be  performed;  information  will  be  evaluated  for  adequacy  or  possible  experiment  improvements.  Engineering  tests 

of  metal  oxide  release  methods  will  be  tested  and  initial  measurements  of  the  resultant  LWIR  emissions  will  be  acquired.  The 
Rocketborne  Electron  Accelerator  (EXCEDE)  will  be  augmented  to  measure  the  IR  signatures  of  slow  chemistry.  Data  gathering  and 
experiments  will  continue  using  the  SCINTEC  satellite  and  ground  diagnostics.  The  data  will  be  used  to  upgrade  both  ambient  and 
nuclear  signal  scintillation  prediction  models. 


(U)  Title:  Effects  Simulation  Using  Natural  Disturbances 
(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  Budget  Activity:  #1  -  Technology  Base 


a*) 


Pro  jet:  t 
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(1‘ )  Title:  Effects  Simulation  Using  Natural  Disturbances 


(l')  Program  Element  :  6. 27 . 15. H  (1‘)  Title:  Defense  Nuclear  Agency  (PNA) 

(T)  DoD  Mission  Area:  *540  -  Defense  Nuclear  Agency  (T)  Budget  Activity;  -1  -  Technology  Rase 

4.  (1‘)  FY  1984  PLANNED  PROGRAM:  The  main  objectives  and  thrust  of  FY  1983  will  continue. 

5.  (l’>  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 

6.  (D  MILESTONES: 

FY  1982  Initiate  link  testing  of  the  Integrated  Optical  Nuclear  Detection  Svstem  (IONDS).  Initiate  a 

polar  •>:  erimental  program  to  support  the  development  of  a  high  latitude  nuclear  effects  prediction  capability  which  includes 
sateli  beacon  and  magnetic  measurements,  aircraft,  radar,  and  possiblv  rocket  probes  of  the  disturbed  ionosphere.  Execute 
feasi>  :v  investigation  to  evaluate  inertial  confinement  fusion  (ICF)  facilities  for  use  in  investing  earlv  time  high  altitude 

nur  capons  effects.  Conduct  uranium  oxide  laboratory  measurements  of  long  wave  infrared  (1R)  emissions.  Conduct  verv 

lou  requenev  (VLF)  propagation  experiments.  Conduct  the  Earth  Limb  Infrared  Auroral  Structure  (ELIAS)  experiment.  First 
flight  of  Cryogenic  Infrared  Radiance  Instrumentation  for  Shuttle  (CIRRIS).  Complete  assembly  and  test  of  equipment  for 
r  "7 high  frequency  (HF)  absorption  experiment. 

FY  1983  (U)  Complete  pavload  definition  for  a  Rocketborne  Electron  Accelerator  (EXCEDE)  experiment.  Acquire 

the  first  measurements  of  long  wavelength  infrared  (LWIR)  emissions  from  auroral ly  disturbed  atmosphere  for  application  to 
nuclear  effects  codes.  Complete  the  link  testing  of  the  IONDS  and  Defense  Support  Program  (DSP)  Mobile  Ground  Terminals  using 
the  link  simulator.  Perform  early  time  nuclear  weapons  effects  experiments. 

FY  1984  (U)  Complete  engineering  test  for  Weapons  Debris  Metal  Oxide  Release  experiment  in  conjunction  with  the 

space  shuttle  experiment,  CIRRIS,  reflight.  Conduct  the  EXCEDE  late  time  IR  experiment.  Execute  combined  high  latitude 
structure  experiments.  Execute  earlv  time  structure  experiments. 

FY  1985  (D)  Conduct  the  second  joint  United  States  Air  Force/DNA  space  shuttle  experiment  to  measure  spatial 
structure  in  excited  atmosphere  TR  emissions.  Conduct  Weapons  Metal  Oxide  Release  experiment  to  obtain  IR  emission  character¬ 
istics.  Execute  the  high  latitude  structure  experiment. 
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(U) 


Project  4:  _I 

(U)  Program  Element  #:  6. 27 ■  15 .H 


Title:  Effects  Simulation  Using  Natural  Disturbances 


(U) 


(to 


DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency 


(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  Budget  Activity:  ’’  1  -  Technology  Base 


($  in  Thousands) 

COST  TO 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

COMPLETION 

7.  (U)  RESOURCE?:  Effects  Simulation  Using 

1,522 

10,400 

11,800 

14,000 

C.ont  inuing 

Natural  Disturbances 

a.  (l>)  BASIS  FOR  FY  1983  REQUEST:  The  bases  for  the  request  are  requirements  to  extend  the  satellite  commun.  ations 
investigations  to  higher  frequencies,  to  investigate  nuclear  effects  on  radio  propagation,  radar  and  laser  systems  and  on  space 
based  infrared  (IR)  sensors. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  1982:  The  increased  emphasis  on  enhancing  the  technology  base  for  predicting 
nuclear  IR  effects  on  long  wavelength  infrared  (LWIR)  systems  and  for  predicting  high  latitude  nuclear  effects  on  communications 
is  reflected  in  the  level  of  effort.  These  predictions  will  be  used  in  the  design  and  nuclear  mission  capability  assessment  of 
developing  space  and  ballistic  missile  defense  systems  which  use  the  LKIR  for  detection.  Critical  high  latitude  communications 
links  will  be  assessed  and  nuclear  effects  mitigation  techniques  developed  as  weli. 
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DEFENSE  NUCLEAR  AGENCY 


FY  1963  RDT&E  DESCRIPTIVE  SUMMARY 


('-')  Project  #:  J_  (U)  Title:  Underground  Nuclear  Tests 

(U)  Program  Element  H :  6.27. 15. H  (U)  Title:  Defense  Nuclear  Agency  'DNA' 

rU)  Do D  Mission  Area:  ^$40  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  *1  -  Technology  Base 

P.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Underground  nuclear  weapons  effect  tests  (NW ST)  are  conducted  by  PDA  in 

response  to  defense  re  -.uirenents  for  nuclear  weapons  effects  information.  The  requirements  are  submitted  annually  by  the 
:ervices  and  the  Department  of  Energy  (DoE)  laboratories.  The  underground  NWET  program  consists  of  a  conpreheneisve  series  of 
test  events  specifically  designed  to  obtain  vital  experimental  information  required  for  weapon  system  managers  tc  meet  r rogram 
milestones  and  operational  acceptance  dates.  Each  event  in  the  NWET  series  is  limited  to  the  minimum  essential  participation 
relevant  to  current  Department  of  Defense  (DoD)  missions.  Thorough  technical  scrutiny  of  each  requirement  limits  the  NWET 
•vents  to  those  experiments  which  cannot  be  satisfied  by  simulation  techniques  or  calculations!  methods.  Event  testbed 
preparation  and  experimental  techniques  are  closely  monitored  to  identify  possible  methods  of  cost  reduction.  Underground 
•-vet  p  rogram  emphasis  has  been  on  vulnerability,  and  hardness  ** 

Testing  of  the |  their  components  and  subsystems,  to  meet 

: reject  milestones  wiil  continue  to  be  of  special  emphasis  in  the  future  events. 

i.  (")  RELATED  ACTIVITIES:  The  underground  NWET  program  also  provides  important  source  data  for  research  on  energy  coupling, 
containment  mechanisms,  ground  shock  propagation,  and  amplitude  yield  scaling  related  to  monitoring  the  extent  of  compliance 
with  the  Threshold  Test  Ban  Treaty  (TTBT). 

::.  (U)  WORK  PERFORMED  BY :  DoD  agencies,  other  United  States  Government  agencies,  civilian  contractors  and  nonprofit  organ¬ 

isations  and  educational  institutions.  Principal  DoD  agencies  include  Air  Force  Ballistic  Missile  Office,  Air  Force  Space 
Division,  Air  Force  Weapons  Laboratory,  Harry  Diamond  Laboratories  (Army);  Ballistic  Missile  Division  (Army)  and  Naval  Surface 
Weapons  Center.  A  Government  agency  is  the  Defense  Advanced  Research  Projects  Agency  (DARPA).  Some  typical  major  contractors 
are  the  Boeing  Co.,  Lockheed  Missiles  and  Space  Co.,  Pacifica  Technology,  Physics  International  Co.,  Science  Applications,  Inc., 
Systems ,  Science  and  Software,  Inc.,  Kaman  Sciences  Corp.,  EG&G,  JAYCOR,  BENDIX  Field  Engineering  Inc.,  Pan  Am,  Reynolds 
Engineering  Company,  and  General  Electric  Corp.  Educational  institutions  include  University  of  California,  Los  Alamos  National 
Laboratory /Lawrence  Livermore  National  Laboratory. 
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(U)  Title:  Underground  Nuclear  Tests 


:)  Program  Element  6.2T.15.H 


(U)  Title:  Defer 


ense  Nuclear  Agency 


(U)  DoD  Mission  Area:  ffglQ  -  Defense  Nuclear  Agency 


(U’i  3udget  Activity:  “ 1  -  Technology  Bao 


;)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  19§1  AIID  PRIOR  ACCOMPLISHMENTS:  DNA  has  conducted  eleven  underground  nuclear  weapons  effects  tests  in  th 

..’AF.  SWORD  series  which  began  with  HUSKY  ACE  in  1973.  HURON  KING,  executed  2h  tune  1980,  was  the  first  DNA  vertical  lir.e- 
.  f-uight  (YLOS)  since  1971.  It  provided  a  weapons  effects  test  to  determine  the  systems  generated  electromagnetic  pulse 
re;:;  rose  of  the  analysis  and  research  satellite  (STARSAT),  a  satellite  similar  to  the  Defense  Satellite  Communications 
preen  III  ( DSCC  III).  The  MINERS  IRON  event,  conducted  31  October  1930, 


Planning  was_initiated  on  an  augmented  test  program  with  emphasis  on  the  next  two 
f..-ilow-on  events:  (1)  HURON  LANDING,  **  .test  scheduled  for  September  19S2  ,  and  (2)  DIAMOND  ACE,  also  scheduled 

for  September  1982,  will  look  at  source  (device)  output  of  a  low  yield  device. 

S.  (U)  FY  1982  PROGRAM: 

a.  1  HURON  LANDING  -  Readiness  Date:  September  1982.  This  event  is  a  horizontal  line-of-sight  (HLOS) 

test  largely  dedicated  to  the  validation  of  the  M-X  system,  including  booster  and  reentry  bodies. 

b.  (U)  DIAMOND  ACE  -  FY  1982  will  complete  the  testbed  construction  to  support  a  concurrent  detonation  with  HURON 
LANDING.  It  is  the  first  event  in  the  DISTANT  ARBOR  series  which  is  designed  to  develop  a  low  yield  test  capability. 

c.  MIDAS  MYTH  -  Initial  planning  and  construction  for  event  MIDAS  MYTH  (Readiness  Date:  September  1?S3)  wi 

commence.  This  will  be  a  HLOS  , test  mainly  in  support  of  the  Advanced  Ballistic  Reentry  Vehicle  (ABRV)  missiles 

oysterr.  generated  electromagnet  pulse  (SGEMF)  and  Department  of  Energy  (DoE)  component  development. 

d.  (U)  DIAMOND  BEECH  -  Initial  planning,  design  and  testbed  construction  will  begin  for  this  event  (Readiness  Date: 
March  1933).  DIAMOND  BEECH  will  be  primarily  devoted  to  developing  sample  (test  article)  protection  for  low  yield  tests. 
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I'j)  Froject  #:  J  (U)  Title:  Underground  Nuclear  Tests 

(U)  Program  Element  #:  6,27. 15.H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  #5^0  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

i.  (U)  FY  1983  PLANNED  PROGRAM: 

a.  (U)  DIAMOND  BEECH  -  Testbed  construction  will  be  completed  to  support  a  March  1983  readiness  date. 

b.  ( U)  MIDAS  MYTH  -  It  is  planned  to  complete  the  testbed,  emplace  the  experiments  and  execute  the  event. 

c.  MISTY  RAIN  (Readiness  Date:  fby  I98M  -  Initial  planning  ar.d  construction  for  this  event  will^tart. 

This  event  will  be  a  vertical  line-of-sight  (VLOS )/  ' 


d.  MISTY  JADE  (Readiness  Date:  May  1985)  -  Initial  planning  and  preliminary 
for  this  event  will  commence.  MISTY  JADE  is  planned  as  an  underground  detonation 

e.  MIDDLE  NOTE  -  FY  1983  efforts  will  initiate  planning  and  te.stbed  design  for  event  MIDDLE  NOTE  (Readiness 
Date:  July  19§^)  -  This  event  is  planned  as  a  horizontal  line-of-sight  (HLOS )/ 

missile  to  SGEMP.  As  such,  the  test  missile  will  be  located  in  a  large  chamber  with  a  large  scatterer. 

h.  (U)  FY  1984  FLAHHED  PROGRAM: 

a.  (U)  MISTY  RAIN  -  It  is  planned  to  complete  the  testbed  and  execute  the  event. 

b.  MISTY  JADE  -  FY  1981*  efforts  will  consist  of  detailed  test  design  as  well  as  P 
in  preparation  for  a  May  1985  readiness  date. 

c.  (U)  MIDDLE  NOTE  -  FY  198E  efforts  will  encompass  planning,  experiment  definition,  test  design,  mining  and  initiate 
HLOS  pipe  and  chamber  construction  in  preparation  for  a  July  1985  readiness  date. 


(o’)  Project  #:  J 


(U)  Title:  Underground  Nuclear  Tests 


Program  Element  #:  6,27. 15- H 

(U)  DoD  Mission  .‘rea:  #5^0  -  Defense  Nuclear  Agency 


(u)  Title:  Defense  Nuclear  Agency  (DNA) 

fU)  Budget  Activity:  ftl  -  Technology  Base 


d.  UN-NAMED  EVENT  (Ho.  3  in  the  DISTANT  ARBOR  series)  -  in  FY  ^989  efforts  for  this  event  (P.eadir.ess  Date: 

September  1985)  will  encompass  experiment  definition  and  testbed  construction.  ” 


e.  MIGHTY  OAK  -  Initial  planning  and  test  design  for  event  MIGHTY  OAK  (Readiness  Date:  May  1?86)  will 

commence.  This  event  is  planned  as  a  HLOS  ~ 

f.  UN-NAMED  EVENT  (No.  19  in  HUSSAR  SWORD  series)  -  in  FY  198k_ef forts  for  'i.Ls  event  (Readiness  Date: 
September  1986)  will  consist  of  preliminary  planning  and  test  design  for  a  HLOS  ~ 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program  of  investigating  the  effects  of  nuclear  explosions.  As 
different  effects  become  significant  or  new  weapons  systems  are  developed  underground  nuclear  tests  are  conducted  to  assess 
system  survivability/vulnerability.  Simulation  techniques  will  be  used  to  the  maximum  extent  feasible,  but  it  is  not  fore¬ 
seen  that  it  will  be  possible  to  simulate  all  of  the  effects  adequately  in  the  foreseeable  future. 

6.  (U)  MILESTONES :  The  milestones  planned  for  FY  1982  and  FY  1983  in  this  submission,  do  differ  significantly  from 
those  planned  for  the  same  years  in  the  January  198l  submission. 

FY  1982:  a.  (U)  DIAMOND  BEECH:  Initial  design  efforts  will  start  in  October  1981,  testbed  construction  commences  in 
".arch  1982,  and  the  HLOS  pipe  fabrication  will  begin  in  July  1982. 

b.  (u)  DIAMOND  ACE:  Testbed  construction  will  start  in  October  1981.  Construction  and  experiment  emplacement 
will  be  finished  by  August  1982  to  meet  a  September  readiness  date. 

c.  (u)  HURON  LANDING:  HLOS  pipe  construction  will  be  started  in  January  1982.  All  testbed  construction  and 
experiment  emplacement  will  be  complete  in  August  to  support  a  test  execution  readiness  in  September  1982. 


(u) 


'itle : 


Underground  nuclear  Tests 


Project  #■. 


(U)  Program  Element  #:  6. 21. 15. H  (u)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  #5^0  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  A'l  -  Technology  Base 

d.  (U)  MIDAS  MYTH:  Initial  design  efforts  will  start  in  October  198l  and  testbed  construction  will  start  in 
November  1982. 

FI'  1983:  a.  (U)  DIAMOND  BEECH:  Horizontal  line-of-sight  (HLOS)  pipe  construction  will  be  started  in  November  1J82. 
.All  testbed  fabrication  will  be  completed  in  February  1983  to  support  a  readiness  date  in  March  1983. 

b.  MISTY  JADE:  Design  and  fielding  activities  will  start  in  October  1982,  and*”  ""'will 

be  initiated  in  May  1983. 

c.  ( U)  MISTY  RAIN:  Initial  design  efforts  will  begin  in  November  1982  and  the  vertical  line-of-sight  (YLOS) 
construction  will  start  in  May  1983. 

d.  (U)  MIDDLE  NOTE:  Design  and  fielding  activities  will  start  in  July  1983. 


($  in  Thousands) 

COST  TO 

FY  1981 

FY  1982 

FY  1983  FY  198L 

COMPLETION 

RESOURCES:  Underground  Nuclear  Tests 

30,592 

65,800 

97,500  114,600 

Cont inuing 

a.  BASIS  FOR  FY  1983  REQUEST:  K  .ing  for  the  MIDAS  MYTH  and  DIAMOND  BEECH  events  will  be  completed,  HLOS  con¬ 

struction  finished,  and  the  events  will  be  executed.  Initial  planning  and  testbed  design  will  be  accomplished  for  MISTY  RAIN, 
MISTY  JADE,  and  MIDDLE  NOTE.  Construction  of  the  VLOS  pipe  will  begin  on  MISTY  RAIN.  for  MISTY 

JADE  will  be  initiated. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  1982 :  The  higher  funding  is  due  to  an  increase  in  the  number  of  underground 
nuclear  weapons  effects  tests  as  well  as  a  major  refurbishment  and  modification  of  the  facilities  and  instrumentation  at  the 
Nevada  Test  Site  (NTS).  The  added  test  events  are  to  support  identified  critical  experiments  in  the  areas  of  (l)  systems 
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(U)  Project  #:  <J 


(U)  Title;  Underground  Nuclear  Tests 


(U)  Program  Element  #;  6. 27. 15. H  (U)  Title;  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  H 5^0  -  Defense  Nuclear  Agency  (U/  3udget  Activity:  *1  -  Technology 

development,  such  as  responses  of  advanced  missile  materials  and  understanding  ar.d  controlling  system  generated  electro¬ 
magnetic  pulse  (SGEMP),  (2)  the  investigation  of  nuclear  weapons  phenomenology,  e.g. ,  a  cratering  physics  test,  and  (3), 
the  development  of  more  responsive  testing  techniques.  Both  the  increase  in  underground  experimentation  and  the  test  site 
upgrade  program  are  multi-year  funded  beginning  in  FY  1982. 


DEFENSE  NUCLEAR  AGENCY 


FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 
(THIS  SUMMARY  IS  UNCLASSIFIED) 


Project  " :  A 

Program  Element  it:  6 . 27  ■  1 5  .H 

DoD  Mission  Area:  tf540  -  Defense  Nuclear  Agency 


Title:  Theater  Nuclear  Force  Survivab ilitv,  Securitv  and 
Safety  (TNFSj) 

Title:  Defense  Nuclear  Agency  (DNA) 

Budget  Activity:  #1  -  Technology  Base 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION: 

1.  The  objective  of  the  Theater  Nuclear  Force  Survivability,  Security  and  Safety  project  is  to  ensure  that  the  theater 
nuclear  forces  (warheads;  delivery  systems;  command,  control  and  communications;  and  logistics)  are  sufficiently  survivable, 
safe  and  secure  to  serve  as  a  credible  nuclear  deterrent  and,  if  deterrence  fails,  to  serve  as  a  retaliatory  counterbalance 

to  numerically  superior  forces.  The  project  examines  current  and  future  vulnerabilities  of  theater  nuclear  forces.  Solutions 
are  developed  and  validated  to  ensure  survival  to  a  full  spectrum  of  threats.  The  programs  are  oriented  to  obtaining  the 
greatest  possible  increase  in  overall  theater  nuclear  forces  effectiveness  for  the  resources  invested  by  the  Defense  Nuclear 
Agency  and  the  Services. 

2.  The  objective  is  accomplished  by  working  in  close  cooperation  with  the  Army,  Navy,  Air  Force,  theater  commanders. 

Joint  Chiefs  of  Staff  and  Department  of  Defense  agencies  throughout  each  project  cycle  -  from  problem  ident if ication  to 
solution  implementation.  Support  is  provided  for  new  materiel  development  as  well  as  equipment  modifications.  It  includes 
recommendations  concerning  policy,  doctrine  and  procedure  as  well  as  physical  improvements. 

C.  RELATED  ACTIVITIES:  This  project  supports  Service  activities  by  providing  recommended  enhancements  to  the  theater  nuclear 
forces.  The  project  is  managed  under  the  direction  of  a  Steering  and  Advisory  Group  with  representatives  from  the  Office  of 
the  Secretary  of  Defense,  the  Services,  defense  agencies.  Joint  Chiefs  of  Staff,  and  the  Commander-in-Chiefs. 


Project  # :  A 

Program  Element  #:  6,27. 15H 

DoD  Mission  Area:  #540  -  Defense  Nuclear  Agencv 


Title:  Theater  Nuclear  Force  Survivability,  Security  and 
Safety  (TNFSj) 

Title:  Defense  Nuclear  Agency  (DMA) 

Budget  Activity:  #1  -  Technology  Base 


H.  WORK  PERFORMED  BY: 


1.  Department  of  Defense  agencies.  Department  of  Energy  agencies,  civilian  contractors. 


2.  Contractors  include:  The  BDM  Corp.;  JAYCOR;  Pacific  Sierra  Research  Corp.;  R&D  Associates;  Mission  Research  Corp.; 
Science  Applications,  Inc.;  General  Research  Corp.;  and  other  contractors. 

3.  Government  laboratories  from  the  Department  of  Energy  (Sandia  National  Laboratory,  Los  Alamos  National  Laboratory, 
Lawrence  Livermore  National  Laboratories),  and  Department  of  Commerce  (National  Bureau  of  Standards)  participate,  as  well 
as  all  the  laboratories  of  the  Department  of  Defense  and  Services. 


I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  AND  PRIOR  ACCOMPLI SHMENTS :  A  major  accomplishment  has  been  in  the  construction  of  an  advanced  design 
tactical  aircraft  shelter.  This  dual  capable  aircraft  shelter  is  to  be  tested  in  early  FY  1982  to  determine  new  high  explo¬ 
sive  quantity-distance  factors  for  reducing  required  shelter  spacing  on  airbases.  Another  major  Defense  Nuclear  Agency  pro¬ 
gram  is  the  development  of  a  prototype  bomb  storage  vault.  This  below-ground  nuclear  weapon  storage  vault  will  be  installed 
in  aircraft  hangarettes  in  order  to  improve  weapon  survivability,  security  and  safety.  This  vault  concept  will  be  tested 
in  FY  1982.  In  a  program  for  security  improvement  in  transporting  weapons,  four  prototype  armored  ground  transporters  were 
constructed  and  feasibility  demonstrations  were  initiated.  Because  of  the  threat  to  nuclear-armed  ground  launched  cruise 
missiles  by  infiltrators,  the  Defense  Nuclear  Agency  initiated  a  program  to  determine  the  effectiveness  of  various  security 
procedural  concepts.  These  concepts  were  evaluated  in  FY  1981  using  two-sided  force  engagement  field  tests.  For  security 
enhancement  of  weapons  storage  sites,  an  operational  feasibility  test  program  was  carried  out  using  smoke,  foams  and  other 
penetration  preclusion  devices.  A  major  new  initiative  involved  nuclear  command,  control  and  communication  systems.  Work 
in  this  area  of  activity  commenced  with  the  assessment  of  dispersed,  modular  command  post  concepts.  Defense  Nuclear  Agency 
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esearch  was  also  initiated  to  develop  advance  basing  concepts,  equipment  and  procedures  for  Navy  antisubmarine  aircraft, 
new  assessment  of  nuclear  weapons  effects  on  tactical  weapons  systems,  such  as  Aegis,  Terrier  and  Tomahawk,  was  initiated, 
conceptual  program  was  started  for  enhancing  the  survivability  of  Pershing  and  ground  launched  cruise  missiles  when  not 
eplo  ed  or  when  on  Q'»ick  Reaction  Alert  site. 

2.  FV  1982  PROGRAM.  The  Defense  Nuclear  Agency  Theater  Nuclear  Force  Survivability,  Security  and  Safety  project  will 
ontinue  the  programs  involving:  protective  shelters;  security  devices;  storage;  movement;  and  nuclear  command,  control  and 
ommunication.  Examples  of  specific  continuing  programs  are:  (1)  Explosive  testing  of  the  advanced  design  shelter  and 

iicl ear  bomb  storage  vault;  (2)  Testing  of  the  armored  transporter  prototypes;  (3)  Assessment  of  techniques  for  rapid  dis- 
ersal  of  nuclear  weapons  from  storage  and  missile  sites;  (4)  Testing  of  dispersed  command  post  command,  control  and  communi- 
ation  procedures;  and  (5)  Assessment  of  nuclear  weapons  effects  on  survivability  of  Navy  weapons  systems. 

3.  FY  1983  PLANNED  PROGRAM:  The  FY  1983  program  will  continue  the  efforts  of  earlier  vears  with  particular  attention 
eing  given  to  hardening  of  naval  surface  ships  to  nuclear  weapons  effects.  Programs  involving  shelters,  advanced  storage, 
iovement,  security  devices,  and  rapid  dispersal  will  be  given  further  attention  for  transfer  to  and  implementation  by  the 
ervires . 

4.  FY’  1984  PLANNED  PROGRAM:  In  general,  the  project  will  continue  the  development  of  new  methods  (hardware  and  opera- 
ional  procedures)  for  enhancing  the  survivability,  security  and  safety  of  nuclear  forces.  The  primary  focus  in  FY'  1984 
ill  be  the  validation  and  turnover  to  the  Services  of  programs  involving:  armored  container  hardware;  weapons  storage 
ault;  and  procedures  and  hardware  for  operating  dispersed  antisubmarine  warfare  aircraft. 

3.  PROGRAM  TO  COMPLETION:  In  conjunction  with  the  Services,  the  project  will  coordinate  the  development  of  selected 
urvivabi lity ,  security  and  safety  enhancements.  It  will  provide  direct  support  to  the  weapons  program  offices  for  systems 
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volving  nuclear  capabilities.  Support  will  also  be  provided  to  the  Services  to  ensure  that  the  improvements  identified, 
veloped  and  tested  are  properly  integrated  in  the  overall  nuclear  force  modernization  program.  In  addition,  the  Defense 
clear  Agency  will  ensure  the  Services  are  aware  of  the  technology  base  and  analytical  tools  which  are  available  to  ensure 
rvivability,  security  and  safety  of  the  theater  nuclear  force. 

6 .  MILESTONES: 

FY  1982  a.  Provide  data  to  the  Department  of  Defense  safety  board  on  safe  distance  factors  between  aircraft 

ngarettes  containing  stored  nuclear  and  conventional  weapons. 

b.  Develop  plan  for  prewar  dispersal  and  temporary  storage  of  air-delivered  antisubmarine  nuclear  weapons. 

c.  Complete  survivability  tests  of  weapons  storage  vault. 

d.  Evaluate  Navy  nuclear  weapon  system  survivability  and  reconstitution  concepts. 

Ft*  1983  a.  Complete  tests  for  alternate  storage  sites  concepts  for  advanced  storage  concepts. 

b.  Complete  development  of  advanced  basing  concept  for  Navy  antisubmarine  warfare  aircraft. 

FY  1984  a.  Complete  validation  and  turnover  to  the  Services  of  weapons  storage  vault, 

b.  Continue  development  of  advanced  storage  concepts. 


Title:  Theater  Nuclear  Force  Survivability,  Security  and 

Safety  (TNFS-*) 

Title:  Defense  Nuclear  Agency  (DNA) 


Budget  Activity:  #1  -  Technology  Base 
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(S  in  Thousands)  COST  TO 

FY  1981  FY  1982  FY  1983  FY  1984  COMPLETION 

7.  RESOURCES :  Theater  Nuclear  Forces  Survivability,  14,139  8,900  7,100  6,000  Continuing 

Security  and  Safety  (INFS'5) 

a.  BASIS  FOR  FY  1983  REQUEST:  The  work  accomplished  in  FY  1979  through  FY’  1981  and  that  planhed  for  FY'  1982  was 
developed  in  conjunction  with  the  Services.  A  baseline,  prioritized  program  has  been  developed  and  is  now  in  progress.  The 
basis  for  the  FY  1983  request  is  a  continuation  of  this  prioritized  program. 

b.  BASIS  FOR  CHANCES  IN  FY  1983  FROM  FY’  1982:  In  FY-  1982,  the  majority  of  the  program's  effort  will  be  directed 
toward  the  objectives  of  the  prioritized  baseline  program.  There  will  be  a  reduction  in  FY’  1983,  caused  by  the  completion 
of  development  and  testing  of  improvement  options  currently  being  pursued. 


DEFENSE  NUCLEAR  AGENCY 
FY  1933  RDT&E  DESCRIPTIVE  SUMMARY 

Project  B  (U)  Title:  Pnysical  Security 

(U)  Program  Element  #:  6.27 .15. H  (U)  Title:  Defense  Nuclear  Agency  ( DNA) 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  f/1  -  Technology  Base 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  Paysical  security  of  nuclear  weapons  is  a  critical  element  whicn  is  vital  to 
United  States  national  security  interests.  Tne  DiJA  is  designated  as  the  single  authorized  source  within  the  Department  of 
Defense  (DoD)  to  initiate  and  fund  exploratory  research  in  support  of  Service  requirements  to  safeguard  these  national 
resources.  Tra  litional  security  philosophy  and  procedures  historically  focused  on  a  covert  threat  posed  by  the  terrorist, 
saboteur  and  espionage  agent.  Recent  tests  suggest  f 

The  above  modus  operand!  could  place 

Global  acts  of  terrorism  mandate  an  immediate  and  concentrated  effort  to  upgrade  nuclear  weapons  security. 
Constraints  on  manpower  and  dollars  dictate  tiie  most  efficient  and  prudent  use  of  these  resources  to  insure  adequate 
security.  Program  direction  continues  to  focus  towards  research  efforts  that  provide  scientific  validation  of  standards  and 
procedures  which  insure  effective  security.  This  optimum  level  of  achievable  security  is  pursued  through  test,  evaluation  and 
validation  of  concepts  and  begins  with  proper  planning  and  interface  design,  the  development  of  security  hardware  and 
materials,  and  must  also  include  human  behavioral  factors.  The  performance  of  concepts  and  the  redesigned  system  is  validated 
t -trough  testing,  which  is  trie  final  task  element.  A  successful  research  and  development  program  enhances  our  nuclear  security 
posture  and  can  successfully  assist  an  expanded  threat  spectrum  launched  by  a  determined  terrorist  adversary. 

G.  (U)  RELATED  ACTIVITIES:  Tills  program  supports  all  DoD  and  State  activities  concerned  with  the  physical  security  of 
nuclear  weapons,  materials,  chemical  agents  and  public  facilities.  Joint  research  efforts  of  common  interest  to  the  Federal 
community  in  nuclear  security  are  ongoing. 
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(U)  Project  #  :  B 


(U)  Title:  Physical  Security 


(U)  Program  Element  #  :  6*17 . 1 5.H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  #  540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  fl  1  -  Technology  Base 

H.  (U)  WORK  PERFORMED  BY: 

L.  (U)  Department  of  Defense  (DoD)  laboratories;  Army  Mobility  Equipment  Research  and  Development  Command;  Army  Civil 
Engineering  Research  Laboratory;  Army  Project  Manager  for  Nuclear  Munitions;  Army  Engineers;  Naval  Surface  Weapons  Center, 
White  Oak;  Naval  Civil  Engineering  Laboratory;  Naval  Ordnance  Station,  Indian  'dead;  Naval  Personnel  Development  Center,  San 
Diego;  Naval  Electronics  Command;  Air  Force  Office  of  Security  Police;  Air  Force  Systems  Command;  Rome  Air  Development  Center 
and  the  Air  Force  Electronics  System  Division. 

2.  (U)  United  States  Government  agencies  Include:  Department  of  State;  Law  Enforcement  Assistance  Administration, 

National  Bureau  of  Standards;  and  the  Central  Intelligence  Agency. 

I.  (U)  Civilian  contractors  and  universities  include:  Sand  La  National  Laboratories;  University  of  California,  Lawrence 
Livermore  National  Laboratory;  Abbott  Associates,  Inc.;  JAYCOR;  Mission  Research  Corp.;  Human  Factors  Research;  Effects 
re^LnoLogy ,  Inc.;  and  Adaptronlcs. 

I.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

L •  (U)  FY  19H1  AND  PRIOR  ACCOMPLISHMENTS:  As  the  single  manager  for  the  DoD  experimental  research  program  of  physical 

security  techniques  and  technology  for  the  security  of  nuclear  weapons.  Service  laboratories,  academia,  other  Government 
agencies,  and  various  commercial  enterprises  were  funded  within  areas  of  human  factors,  concepts  and  new  technologies  for 
improving  the  security  of  nuclear  weapons.  Some  of  the  major  efforts  include: 

i.  ( l' )  Development  of  an  Intruder  and  weapon  taggant/ tracer  system. 

b.  v U )  Continuation  of  Investigation  Into  the  human  factors  areas  of  nuclear  security  personnel,  such  as  vigilance, 
selection,  training  and  motivation. 
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Project  ft:  B  (U)  Title:  Physical  Security 

(J)  Program  Element  ft:  6.27. 15. H  (U)  Title:  Defease  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  ft  540  -  Defense  Nuclear  Agency  ((J)  Budget  Activity:  ft  1  -  Technology  Base 

e.  (U)  An  automated  site  security  monitor  and  response  system  was  conceptually  developed  utilizing  new  teenno log ies 
ind  transmission  capabilities. 

d.  (U)  Toe  development  of  a  door  relocking  mechanism  wnich  may  be  used  in  the  future  to  retrofit  igloo  doors. 

e.  (U)  A  site  was  seLected  for  a  Department  of  Defense  (DoD)  operational  test  site  and  preparations  were  made  for  an 
archl teetural  engineering  contract. 

2.  (V)  FY  19B2  PROGRAM: 

a.  (U)  Continue  the  investigation  of  the  behavioral  assessment  of  nuclear  security  personnel. 

t>.  (U)  The  furtherance  of  ant icoraproral se  emergency  destruct  technologies,  and  Improvements  In  sensor  signature  data 

acquisition  and  evaluation  methodologies  which  will  ennance  tne  detectlng/deterring/defeat ing  of  intruders. 

c.  (U)  Develop  the  operational  test  site  which  will  support  the  integrated  testing  of  the  DoD  nuclear  security 

program. 

d.  (U)  Demonstrate  the  feasibility  of  using  fiber  optics  technology  as  a  basis  for  a  new  low  cost  sensor  for 
Intrusion  detection- 

e-  (U)  Continue  efforts  toward  developing  a  high  security  locking  system  for  nuclear  weapons  storage  structures. 


(L!)  Project  #:  B 

(U)  Program  Element  #:  6 .27  *15. M 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agenc; 

f.  (U)  Conduct  further  investigation  into  composite  barrier  materials  (steel,  plexiglass,  lexan,  titanium,  etc.)  to 
determine  the  type  of  barrier  materials  which  would  constitute  an  appropriate  deterrent  against  cutting  by  drill,  power  saw, 
torch,  shape  charge  and  gunfire. 

g.  (U)  Develop  an  optimally  configured  hybrid  entry  control  system. 

h.  (U)  Continue  development  of  a  computer  site  security  monitoring  and  response  system  through  the  use  of 
state-of-the-art  computer  based  systems  to  enhance  overall  security  of  nuclear  weapons. 

3.  (U)  FY  1983  PLANNED  PROGRAM: 

a.  (U)  Continue  efforts  in  assessing  physiological  and  psychological  effects  on  security  forces. 

b.  (U)  Test  newly  developed  security  systems  using  fiber  optics  as  a  sensing  device  and  begin  the  development  of  a 
multivariate  intrusion  identification  processor  (MHP). 

c.  (U)  Continue  efforts  to  record  and  analyze  information  passing  through  sensor  communication  networks  of 
operational  nuclear  sites.  Measure  operational  performance  in  existing  systems  in  order  that  man  related  strengths  and 
weaknesses  of  the  system  can  be  identified. 

d.  (U)  Continue  developing  a  prototype  hardware/software  sensor  system  utilizing  distributed  microprocessor  data 
processing,  adaptive  learning  networks  and  fiber  optic  data  links. 

e.  (U)  Complete  the  initial  architectural  engineering  design  of  an  operational  test  site  at  Fort  McClellan,  Alabama 
and  begin  construction. 
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(U)  Title:  Physical  Security 

(U)  Title:  Defense  Nuclear  Agency  (DNA) 


(U)  Budget  Activity:  ffl  -  Technology  Base 


o 

¥ 
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(U)  Project  #:  B  (U)  Title:  Physical  Security 

(U)  Program  Element  #:  6.27 . 15. H  (U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  DoD  Mission  Area:  #540  -  Defense  Nuclear  Agency  (U)  Budget  Activity:  #1  -  Technology  Base 

f.  (U)  Continue  development  of  technologies  for  intruder  tagging  and  tracing. 

g.  (U)  Complete  evaluation  and  test  of  barrier  composite  materials. 

h.  (U)  Determine  both  the  favorable/unfavorable  effects  command,  control  and  communications  (C^)  have  on  a 
security  system. 

4.  (U)  FY  1984  PLANNED  PROGRAM:  The  effort  for  this  fiscal  year  will  be  a  continuation  of  the  research,  development, 
test  and  evaluation  efforts  planned  for  FY  1983.  This  effort  will  continue  to  identify  security  systems  that  will  provide 
proper  detection  with  a  lower  nuisance/ fa lse  alarm  rate. 

5.  (U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program  that  works  toward  optimum  security  policies,  procedures  and 
critc  for  the  Department  of  Defense  (DoD)  nuclear  weapons  arsenal  and  attempts  to  preclude  the  necessity  for  hastily 
organized  programs.  The  ongoing  program  not  only  satisfies  the  requirement  for  near  term  modernization  and  security  upgrade, 
but  should  also  provide  a  viable  integrated  security  system  for  the  1990s. 

6.  O.)  MILESTONES: 

FY  1982  a.  (U)  Complete  the  behavioral  assessment  effort  for  the  Air  Force  concerning  physical  security 
positions  and  personnel  performance;  the  radio  frequency  signature  assessment  project;  and  the  development  of  an  entry  control 
system. 


b.  (U)  Assess  the  results  of  the  weapons  access  delay  system  (WADS)  tests  and  determine  the  optimum 
subsystem  that  will  provide  the  best  access  delay  for  the  money. 
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( U)  Project  # :  B 

(U)  Program  Element  6.27 . 15. H 

(U)  DoD  Mission  Area:  #  540  ~  De tense  Nuclear  Agency 


(U)  Title:  Physical  Security 

(U)  Title:  Defense  Nuclear  Agency  (DNA) 

(U)  3udget  Activity:  #  1  -  Technology  Base 


c.  (U) 

equipment . 

<1-  (U) 

appl icat ion. 

FY  1983  a.  (U) 

b.  (U) 

t  ransducers . 

c.  (U) 

recommend  a  system  which  can 
J.  (U) 
e.  (U) 
FY  1984  a.  (U) 

system. 

b.  (U) 

tests. 

c.  (U) 

Department  of  Defense  (DoD) 


Continue  the  development  of  an  operational  test  site,  to  include  procurement  of  initial  test 

Optimize  the  charged  couple  device  with  moving  target  indicator  for  physical  security 

Comp]ete  initial  architectural  design  of  the  operational  test  site  and  initiate  construction. 
Develop  design  for  a  general  purpose  microprocessor  capable  of  interface  with  a  variety  of 

Complete  effort  to  record  and  analyze  information  passing  through  communicat ion  sensors  and 
be  procured  by  the  Service  for  training/assessmenr  purposes. 

Continue  development  of  a  hardware/software  sensor  sy  tern  using  adaptive  learning  networks. 

Continue  the  development  of  an  olfactory  sensor  and  a  laser  enhanced  ionization  detection  device. 

Complete  research  in  the  development  of  a  computerized  site  security  monitoring  and  response 

Complete  the  design  and  construction  of  the  operational  test  site;  plan  for  future  operational 

Complete  the  design  and  development  of  high  security  locking  systems  and  incorporate  into 
Manual  5210. 41-M,  Nuclear  Weapon  Security  Manual. 
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(U)  Project#  :  B 

(U)  Program  Element#  :  6.27. 15. H 

(U)  DoD  Mission  Area:  #  540  -  Defense  Nuclear  Agency 


(U)  Title:  Physical  Security 

(U)  Title:  Defense  Unclear  Agency  (DMA) 

(U)  Budget  Activity:  #  1  -  Technology  Base 


($  In  Thousands)  COST  TO 
FY  1981  FY  1982  FY  1981  FY  1984  COMP  LET  I  ON' 

7.  (U)  RESOURCES:  Physical  Security  5,331  7,800  9,600  11,600  Continuing 

a.  (.U)  BASIS  FOR  FY  1983  REQUEST:  Tne  FY  1983  request  will  support  the  fifth  year  of  a  comprehensive  Department  of 
Defense  (DoD)  research,  development,  test  and  evaluation  (RDT&E)  effort  in  nuclear  security  detection  and  deterrent  systems; 
concept  development;  field  experimentation  and  validation  of  the  dete rrent /detec t ion  systems;  and  continue  research  in 
increasing  our  technological  development  in  sucn  areas  as  materials,  structures,  barriers,  and  human  behavioral  factors. 

b.  (U)  BASIS  FOR  CHANGE  IN  FY  1983  FROM  FY  1982:  The  FY  1983  increase  Is  attributable  to  the  high  priority  effort 
to  establish  a  DoD  Operational  Test  Site  at  Fort  McClellan,  Alabama.  Essentially,  FY  1982  funded  research  projects  will 
continue  at  the  same  or  reduced  levels  to  allow  sufficient  resources  to  be  applied  to  the  Test  Site  undertaking. 
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HESSLER  Research,  Deve l opment ,  Test,  and  Evaluation,  Defense  Agendas  DUA  08  FEB  02 

Messier 

Program  and  Financing  (in  thousands  of  dollars) 


Budget  plan  (amounts  *o r  Obligations 

Identification  code  97-0400-0- 1 -051  RDT&E  actions  programed) 


1981  actual 

1982  eat 

1 983  est 

1981  actual 

1982  est 

1983  est 

Program  by  activities: 

D 1 rect : 

6.  Defensewide  mission  support 

16,215 

1  '  774 

22, 700 

16,430 

18,042 

22  310 

Reimbursable  program 

3, 054 

3, 50'- 

3,500 

3,077 

3,500 

3. 500 

10  0001 

Total 

F 1 nanc 1 ng : 

Offsetting  collections  from: 

19,269 

2  '  .  k  .-'4 

26, 200 

19,507 

21 , 542 

25.810 

11  0001 

Federal  funds 

Unobligated  balance  available,  start  of  year. 

-3,054 

-3,500 

-3,500 

-3,077 

-3.500 

-3,500 

21 . 4001 
21  4002 

For  completion  of  prior  year  budget  plans 
Reprograming  from  or  to  prior  year  budget  plan 

-51 

-1,119 

-853 

-585 

24  4001 

25  0001 

Unobligated  balance  available,  end  of  year 
Unobligated  balance  lapsing 

01 

853 

51 

585 

975 

40  0001 

Budget  authority  ( appropr 1  at  1  on ) 

IS, 218 

17,774 

22, 700 

16,215 

17, 774 

22  700 

541 


/ 
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HESSLER  Research;  Development,  Test,  end  Evaluation,  Defense  Agencies  DLA  C3  FEB  82 

Hess l er 

Object  Clessif lcet Ion  (in  thousands  of  dollars) 


Identification  code  97-0400-0-1-051 

1981  actual 

1 982  est . 

1 983  est 

Direct  obligations: 

Personnel  conpenset i on : 

111.101 

Full -tine  pernenent 

9,  346 

10,518 

11  710 

111.301 

Other  than  full -tine  permanent 

Other  personnel  compensation 

95 

111.501 

1  94 

111.901 

Total  personnel  compensation 

9.635 

10,518 

11.710 

112. 101 

Civilian  personnel 

958 

1,081 

1 , 205 

121 . 001 

Travel  and  transportat i on  of  persons 

41 

100 

65 

1 22. 001 

Transportat i on  of  things 

9 

1  5 

20 

123.201 

Communications,  utilities  and  other  rent 

1 , 028 

1 , 520 

1  ,  747 

124.001 

Printing  and  reproduction 

Other  services: 

165 

200 

220 

125.003 

Contracts 

3,564 

3,786 

6, 009 

126.001 

Supplies  and  materials 

656 

604 

648 

131.001 

Equ 1 pnent 

372 

218 

686 

199.001 

Total  direct  obligations 

16,430 

18, 042 

22,310 

itttsstait 

BBECSOBBEB 

SCSBE33B3B 

Reimbursable  obligations: 

Personnel  compensation: 

211.101 

Full-time  permanent 

301 

239 

249 

212. 101 

Civilian  personnel 

Other  services: 

29 

23 

25 

225. 003 

Contracts 

2,  $75 

3,  160 

3,  146 

226. 001 

Supplies  and  materials 

72 

76 

80 

299.001 

Total  reimbursable  obligations 

3,  077 

3,  500 

3,500 

BBBBSSBBBB 

SBssxaassB 

BSSBBBSBaa 

999.901 

Total  obligations 

19, 507 

21 , 542 

25,810 

542 


f 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
PERSONNEL  SUMMARY 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

PROGRAM 

ESTIMATE 

ESTIMATE 

ESTIMATE 

Total  Number  of  Permanent  Positions 

430 

450 

475 

475 

Total  Compensable  Work  Years 

433 

441 

475 

475 

Full-Time  Equivalent  of  Other  Positions 

W 

(4) 

(4) 

(4) 

Full-Time  Equivalent  of  Overtime  and  Holiday  Hours 

(7) 

(7) 

(7) 

(7) 

Average  Paid  Employment 

433 

441 

475 

475 

Average  GS  Grade 

8.49 

8.50 

8.50 

8.50 

Average  GS  Salary 

23,083 

24,429 

24,746 

24,746 

Average  Salary  of  Ungraded  Positions 

18,934 

20,138 

20,344 

20,344 

t 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
RESEARCH,  DEVELOP!. ENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
DEFENSE  LOGISTICS  AGENCY 
($  in  Thousands) 


FY  1981 
Program 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

6. 

Defense-Wide  Mission  Support 

16,215 

17,774 

22,700 

25,005 

TOTAL  RDT&E  -  Direct 

16,215 

17,774 

22,700 

25,005 

Reimbursements 

3,100 

3,500 

3,600 

3,700 

TOTAL  PROGRAM 

19,315 

21,274 

26,300 

28,705 

■SUMMARY  BY  PROGRAM  CATEGORY- 


6.  Defense-Wide  Mission  Support 

16,215 

17,774 

22,700 

25,005 

TOTAL  Research  and  Development 
(Program  6) 

16,215 

17,774 

22,700 

25,005 

T0TAT  Operational  Systems  Program 

- 

- 

- 

- 

TOTAL  RDT&E  -  Direct 

16,215 

17,774 

22,700 

25,005 

Reimbursements 

3,100 

3,500 

3,600 

3,700 

TOTAL  PROGRAM 

19,315 

21,274 

26,300 

28,705 
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HESSLER  Research,  Developnant,  Tut,  and  Evaluation,  Defense  Agencies  DLA  08  FEB  82 

Hess ler 

P-'oflran  end  Financing  Cin  thousands  of  dollars)  1980  Fiscal  year  progran 


Budget  plan  (amounts  #or  Obi  1  get  ions 

Identification  code  97-0400-0-1-051  RDT6E  actions  programed) 


1961  actual  1982  eat  1963  est  1961  actual  1982  est .  1963  eat 


Program  by  activities: 

D i rect : 

6.  Defensewide  mission  support  .  .  .  1 , 06£ 

Reimbursable  progran  .  .  23 


10.0001  Total 


FI 


l 1 . 0001 

21 .4001 

21 . 4002 
25. 0001 


nanc 1 ng : 

Offsetting  collections  from: 

Adjustment  to  pr i or  year  federal  fund  orda 
Unobligated  balance  available,  start  of  year: 

For  completion  of  prior  year  budget  plans 
Reprograming  from  or  to  pr i or  year  budget  plan 
Unobligated  balance  lapsing 


40.0001 


Budget  authority  ( appropr i at  1  on ) 


-51 

51 


Hess ler 


Program  and  Financing  (in  thousands  of  dollars) 


Budget  plan  (amounts  for 

[dent i f lest  I  on  code  97-0400-0-1-051  RDT62  act  1 ons  programed) 


1961  actual  1962  eat .  1963  est. 


1 , 091 


-23 

‘1,119 

51 


1981  Fiscal  year  program 


Ob l i gat i ons 


1961  actual  1982  est.  1983  est . 


Program  by  activities: 

Direct : 

6,  Daf ansawide  mission  support  16,215 

Reimbursable  progran  3,054 


10.0001  Total  19,269 

F 1 nanc I ng : 

Offsetting  collections  from: 

11,0001  Federal  funds  -3,054 

21.4001  Unobligated  balance  available,  start  of  year  . 

24.4001  Unobligated  balance  available,  end  of  year  . 

40.0001  Budget  authority  (appropr let  ion)  15,215 


15,362  653 

3,054  . 


18,416  853 


-3,054 

853 

16,215 


-853 

5t#5 
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HESSLER  Research,  Development,  last,  and  Evaluation,  Dafanae  Agencies  CLA  08  FEB  82 

Hess  1 er 

Program  and  Financing  (In  thousands  of  dollars)  1982  Fiscal  year  prograr 


Budget  plan  (amounts  *or  Obligations 

Identification  code  97-0400-0-1-051  RDT6E  actions  programed) 


1981  actual  1982  est  1983  est .  1981  actual  1962  est  1963  est 


Program  by  activities: 

D 1 rect : 

6.  Defensewide  mission  support  .  17,774 

Reimbursable  program  3,500 


10  0001  Total  21 . 274 

F l nanc 1 ng : 

Offsetting  collections  from: 

11.0001  Federal  funds  . .  -3,500 

21.4001  Unobligated  balance  available,  start  of  year  .  . 

24  4001  Unobligated  balance  available,  end  of  year 


40.0001  Budget  authority  ( sppropr 1  at i on )  .  17,774 


17,189  585 

3,  500 


20,689  585 


-3, 500 
585 
17, 774 


-585 


Idant 1 f icat l on  code  97-0400-0-1-051 


Program  and  Financing  (In  thousands  of  dollars) 


Budget  plan  (amounts  for 
R0T8E  actions  programed) 


1981  actual  1982  est.  1983  est. 


1983  Fiscal  year  program 
Obi igat i ons 


1981  actual  1982  est.  1983  aat . 


Program  by  activities: 

0 1 rect : 

8.  Defensewide  mission  support 
Reimbursable  program 

10.0001  Total 

F 1 nanc 1 ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

24.4001  Unobligated  balance  available,  end  of  year 
Budget  authority  ( appropr 1  at  1  on ) 


22, 700 
3, 500 


26. 200 


3,  500 


2 1 , 725 
3,500 


25,225 


3,500 

975 


40. 0001 


22, 700 


22, 700 


1 
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DEPARTMENT  OF  DEFENSE-MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  ACENCIES 
PERFORMER  DISTRIBUTION 
($  in  Thousands) 

Appropriation:  RDT&E,  Defense  Agency 


TOTAL  DIRECT  OBLIGATION  AUTHORITY 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

PROGRAM 

ESTIMATE 

ESTIMATE 

ESTIMATE 

1. 

For  Operation  of  Installations  of  the  Reporting  DoD 

Component  (Government-Operated) . . . 

...  12,439 

13,752 

16,172 

16,693 

2. 

For  Operation  of  Installations  of  the  Reporting  DoD 

Component  (Contractor-Operated) . 

... 

- 

- 

3. 

For  Contracts  Directly  in  Support  of  Work  Actually  Per- 

formed  at  Installations  of  the  Reporting  DoD  Component.. . 

93 

71 

504 

543 

4. 

For  Work  Assigned  to  Activities  of  Other  DoD  Activities . 

...  110 

10 

220 

220 

5. 

For  Work  Assigned  to  Activities  of  Other  Government  Agencies.... 

...  690 

699 

734 

1,084 

6. 

For  Work  Performed  by  Industrial  Contractors  ("Profit" 

Organizations . . . . . . 

.  .  . 

270 

365 

475 

7. 

For  Work  Performed  by  Education  Institutions: 

a.  Designated  Federal  Contract  Research  Centers . 

... 

- 

- 

- 

b.  Other  Institutions . 

865 

775 

1,000 

1,400 

8. 

For  Work  Performed  by  Other  "Non-Profit"  Organizations: 

a.  Designated  Federal  Contract  Research  Centers . 

11 

52 

150 

150 

b.  Other  Institutions . 

. ..  2,007 

2,145 

3,555 

4,440 

9. 

Total  RDT&E  Appropriation . . . 

...  16,215 

17,774 

22,700 

25,005 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FEDERAL  CONTRACT  RESEARCH  CENTERS 
($  in  Thousands) 


SUMMARY  BY  APPROPRIATION/PROJECT 


FY  1981  FY  1982 

Actual  Estimate 


INSTITUTE  FOR  DEFENSE  AGENCIES 


FY  ! 983 
Estimate 


Research.  Development,  Test  &  Evaluation,  Defense  Agencies  (DLA) 


r 


! 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
INSTALLATION  ANALYSIS  -  IN-HOUSE 


TOA  ($ 

IN  THOUSANDS) 

PERSONNEL  (MAN-YEARS) 

Installa¬ 
tion  & 
Location 

FY 

RDT&E  FUNDS 

All 
Other 
Funds  1/ 

Sub  - 
Total 

MIL. 

PERS. 

Total 

CIVIL  SERVICE 

CONTRACTOR 

MIL. PERS. 

Total 

Paid 

From  Paid 

Parent  From  Paid 
Agency  Other  From 
RDT&E  RDT&E  Other 

Paid 

From 

RDT&E 

Paid 

From 

Other 

In 

RDT&E 

Work 

Other 

Mgt 

Bureau 

Etc. 

Other 

Parent 

Dept 

Other 

DoD 

RDT&E 

Other 

Defense 

81 

12,054 

429 

■j 

429 

Technical 

82 

13,752 

441 

441 

Information 

83 

16,172 

465 

465 

Center, 

Alex.,  VA 

■ 

■ 

1 

■ 

1/  Exclude 

>  Mil 

tary  Pers 

onnel  and 

Militar 

y  Construe 

:tion 

_ 

1 

1 

1 

i 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
PROGRAM  ELEMENT  LISTING 
($  in  Thousands) 


Program-wide  Management  and  Support 


Element 

Code 

Title 

FY  1981 
PROGRAM 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

FY  1984 
ESTIMATE 

Descriptive 
Summary  Page 

65801S 

DIRECT : 

Defense  Technical  Information 

13,233 

14,574 

17,560 

18,470 

551 

65802S 

Information  Analysis  Centers 

2,982 

3,200 

5,140 

6,535 

569 

Total  -  DIRECT 

16,215 

17,774 

22,700 

25,005 

REIMBURSEMENTS 


65801S 

Defense  Technical  Information 

1,100 

1,330 

1,330 

1,330 

65802S 

Information  Analysis  Centers 

2,000 

2,170 

2,270 

2,370 

Total  -  REIMBURSEMENTS 

3,100 

3,500 

3,600 

3,700 

GRAND  TOTAL 

19,315 

21,274 

26,300 

28,705 

DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  63801S 
Mission  Area  610 


Title:  Defense  Technical  Information  Center 


Budget  Activity:  # 6  Program-wide  Management  and  Support 


A.  RESOURCES /PROJECT  LISTING:  _ ($  IN  THOUSANDS) 


Project 

Number 

Title 

FY  1981 
Program 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 

to 

Completion 

Total  Estimated 
Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

13,233 

14,574 

17,560 

18.470 

1.0 

RDT&E  Information  Services 

1,737 

2,115 

2,843 

2,974 

Continuing 

Not  Applicable 

2.0 

Technical  Report  Services 

5,017 

5,489 

6,027 

6,079 

Continuing 

No-  Applicable 

3.0 

Development 

655 

599 

1,061 

1,479 

Continuing 

Not  Applicable 

4.0 

Systems  Maintenance  and 
Operational  Improvements 

2,247 

2,372 

2,842 

3,066 

Continuing 

Not  Applicable 

5.0 

Management  and  Support 

3,577 

3,999 

4,787 

4,872 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OF  ELEMENT: 

Provides  for  the  operation  of  the  Defense  Technical  Information  Center  (DTIC)  as  the  centralized  Department  of  Defense  facility 
for  collecting,  storing  and  retrieving  scientific  and  technical  information  (S&TI)  regarding  Department  of  Defense  Research  and 
Development  completed,  ongoing,  and  planned  efforts.  The  data  are  available  to  the  users  in  their  areas  of  technical  interest 
and  provide  a  means  of  Improving  the  management  of  and  reducing  the  costs  of  the  overall  Department  of  Defense  Research, 
Development,  Test,  and  Evaluation  program. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


C.  BASIS  FOR  FY  1983  RDT&E  REQUEST: 


The  Defense  Technical  Information  Center's  mission  consists  of  three  basic  and  two  support  projects.  Basic  projects  are: 

1 .0,  RDT&E  Information  Services,  providing  for  a  centralized  Department  of  Defense  point  for  input,  storage,  retrieval,  and 
transfer  of  Department  of  Defense  Research,  Development,  Test,  and  Evaluation  information  on  current  and  planned  research 
efforts;  2.0,  Technical  Report  Services,  providing  for  a  central  facility  within  the  Department  of  Defense  for  collection,  stor¬ 
age,  announcement,  and  secondary  distribution  of  technical  reports  of  completed  efforts  generated  by  Department  of  Defense  spon¬ 
sored  Research,  Development,  Test,  and  Evaluation;  and  3.0,  Development ,  covering  the  DTIC  efforts  devoted  to  identification  of 
requirements  for  new  scientific  and  technical  information  products,  services,  and  systems  and  evaluation  to  include  feasi¬ 
bility  and  concept  formulation.  Support  efforts  at  DTIC  for  the  basic  projects  are:  4.0,  Systems  Maintenance  and  Operational 
Improvements ,  providing  for  the  application  of  existing  techniques,  equipment,  and  technology  to  operating  systems  and  to  extend 
these  capabilities  or  improve  their  performance  and  to  design  operating  systems  to  implement  approved  new  programs/  services;  and 
5.0,  Management  and  Support,  providing  for  normal  management  and  support  functions  of  the  Center  including  management  operations, 
administrative  equipment  and  supplies,  normal  housekeeping  services,  and  the  technical  terminology  and  Scientific  and  Technical 
Information  central  registry  functions  common  to  DTIC's  mission. 

D.  BASIS  FOR  INCREASE  IN  FY  1983  OVER  1982. 


Additional  workyears,  planned  purchase  of  automatic  data  processing  equipment  (ADPE),  and  replacement  equipment  result  in 
increased  funding  in  1983. 

E.  PERSONNEL  IMPACT: 


The  number  of  employees  supported  with  requested  FY  1983  funds  is  as  follows: 


RDT&E 

Procurement 

Total 

(1) 

Federal  Civilian  Employees 

475 

0 

475 

(2) 

Contractor  Employees 

_ 0 

0 

0 

F.  TERMINATION  COST: 


Not  Applicable. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  Itl  .0 


Title:  RDT&E  Information  Services 


Program  Element  65801S 


Title:  Defense  Technical  Information  Center 


Mission  Area  610 


Budget  Activity:  It 6  Program-wide  Management  and  Support 


BACKGROUND  AND  DESCRIPTION:  This  program  provides  for  rapid  access  of  technical  management  and  program  planning  data  in  various 
information  data  banks  at  the  Defense  Technical  Information  Center.  Summarized  scientific  and  technical  Information  on  current 
Defense-sponsored  research  and  technology  plans,  projects,  and  work  units  is  provided  to  Defense  research  and  development  person¬ 
nel  and  their  contractors.  Included  are  the  Research  and  Technology  Work  Unit  Data  Bank,  Research  and  Development  Program  Plan¬ 
ning  Data  Bank,  and  the  Independent  Research  and  Development  Data  Bank.  Unclassified  Department  of  Defense  Information  relating 
to  ongoing  research  and  technology  efforts  provided  to  interagency  activities  such  as  the  Smithsonian  Science  Information  Exchange 
and  the  Committee  on  Academic  Science  and  Engineering  of  the  Federal  Council  for  Science  and  Technology.  Included  in  this  project 
are  the  operational  requirements  of  the  Research,  Development,  Test,  and  Evaluation  On-Line  System. 

RELATED  ACTIVITIES:  No  similar  centralized  Department  of  Defense  program  exists. 

WORK  PERFORMED  BY :  Input  and  output  from  the  data  banks  are  performed  in-house  by  the  Defense  Technical  Information  Center.  In 
keeping  with  Department  of  Defense  policy,  computer  programs  for  operating  systems  within  the  project  are  written  and  maintained 
in-house. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments: 

a.  Since  FY  1972  output  services  have  been  available  from  the  Research  and  Technology  Work  Unit  Data  Bank,  the  Research  and 
Development  Program  Planning  Data  Bank  and  the  Independent  Research  and  Development  Data  Bank.  In  1973  operational  status  of  the 
Research,  Development,  Test,  and  Evaluation  On-Line  System  was  achieved  which  permitted  remote  terminal  access  into  the  data 
collection  of  the  Defense  Technical  Information  Center.  At  the  end  of  FY  1980,  there  were  100  remote  access  terminals  connected  to 
the  system  and  10  terminals  for  providing  Input  to  the  files.  FY  1980  workloads,  including  changes  to  the  data  base  records,  were 
405,000. 
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Project  //1 .0 
Program  Element  65801S 
Mission  Area  610 


TltletTechnlcal  Report  Services 

Title:  Defense  Technical  Information  Center 

Budget  Activity:  #6  Program-wide  Management  and  Support 


b.  In  FY  1981,  expansion  of  the  Research,  Development,  Test,  and  Evaluation  On-Line  System  continued.  A  total  of  380  termi¬ 
nals  were  used  for  retrieval.  Workloads,  Including  changes  to  the  data  base  records,  were  438,000  transactions,  including  310,000 
searches  from  remote  terminal  users. 

2.  FY  1982  Planned  Program 


a.  In  FY  1982,  105  terminals  will  be  added  to  the  Research,  Development,  Test,  and  Evaluation  On-Line  System.  The  estimated 
workload  to  be  performed  is  542,000  transactions,  including  400,000  remote  terminal  searches. 

b.  Increased  funding  requirements  in  FY  1982  over  FY  1981  are  due  primarily  to  increased  communications  expenses  and  pro¬ 
rated  share  of  rental  and  maintenance  of  newly  acquired  ADP  and  reproduction  equipment.  A  4.8%  pay  raise  is  included. 

3.  FY  1983  Planned  Program 

a.  Estimated  workload  is  624,000  transactions  including  470,000  remote  terminal  searches. 

b.  Increased  funding  requirement  for  FY  1983  is  due  to  additional  workyear  requirements  to  accomplish  new  mission  asslgment  of 
Manpower  and  Training  Research  Information  System  (MATRIS). 

4.  FY  1984  Planned  Program 

a.  Estimated  -workload  is  685,000  transactions,  including  530,000  remote  terminal  searches. 

b.  Funding  requirements  for  FY  84  are  not  significantly  changed  from  FY  83  requirements. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  #1 .0 
Program  Element  65801S 
Mission  Area  610 

5.  Program  to  Completion 

This  is  a  continuing  program. 
RESOURCES :  (IN  THOUSANDS  OF  DO: EARS) 


Title:  RDT&E  Information  Services 

Title:  Defense  Technical  Information  Center 

Budget  Activity:  #6  Program-wide  Management  and  Support 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Completion 

Cost 

RDT&E:  Funds 

1,737 

2,115 

2,843 

2,974 

Continuing 

Not  Applicable 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  112  .0 
Program  Element  65801S 
Mission  Area  610 


Title:  Technical  Report  Services 

Title:  Defense  Technical  Information  Center 

Budget  Activity  It 6  Program-wide  Management  and  Support 


BACKGROUND  AND  DESCRIPTION:  The  Defense  Technical  Information  Center  is  the  central  facility  of  the  Department  of  Defense  for 
secondary  distribution  of  technical  reports  generated  by  research,  development,  test,  and  evaluation  efforts  sponsored  by  the 
Department  of  Defense-  The  Center  acquires  technical  documents,  stores  them  for  retrieval,  announces  them  for  official  use,  and 
supplies  copies  to  Federal  agencies  and  to  their  registered  contractors,  subcontractors,  and  grantees.  The  Defense  Technical 
Information  Center  furnishes  on  demand,  or  automatically,  full-text  copies  of  reports  (in  full  size  or  microimage  formats)  and 
search  bibliographies.  The  availability  of  new  Department  of  Defense  classified  and  limited  reports  is  announced  In  the  Defense 
Technical  Information  Center  Technical  Abstract  Bulletin  (TAB)  and  unclassified  and  unlimited  documents  in  the  Department  of 
Commerce  (DoC)  Government  Reports  Announcements  and  Indexes  (GRA&X).  Announcement  (TAB)  documents  are  distributed  every  2  weeks 
with  Indexes. 

RELATED  ACTIVITIES:  Initial  distribution  of  domestic  technical  documents  Is  made  by  the  performing  military  service  to  Department 
of  Defense  research  and  development  engineering  and  scientific  personnel  and  their  contractors.  Acquisition  and  storage  of  these 
documents  at  the  Defense  Technical  Information  Center  provide  a  facility  for  centralized  secondary  distribution  of  unclassified, 
limited,  and  classified  documents  to  other  Department  of  Defense  research  and  development  activities  and  their  contractors  when 
they  are  registered  with  Defense  Technical  Information  Center.  Within  Department  of  Defense,  this  service  is  not  duplicated. 

WORK  PERFORMED  BY:  The  Defense  Technical  Information  Center  provides  and  performs  services  for  input  and  announcement  of 
unclassified,  limited,  and  classified  documentation  in-house,  including  the  bibliographic  service.  Composition  for  Defense 
Technical  Information  Center's  TAB  and  Indexes  is  performed  by  the  Government  Printing  Office  (GPO).  Actual  printing  of  the 
Defense  Technical  Information  Center's  TAB  and  Indexes  is  performed  in-house.  Composition  and  printing  of  the  Quarterly  and 
Annual  Indexes  are  performed  by  the  Government  Printing  Office. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project  it 2 .0 
■’rograra  Element  65801S 
t  —  ssion  Area  610 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS 

1 .  FY  1981  and  Prior  Accomplishments: 

a.  In  FY  1981,  as  well  as  in  prior  years,  the  acquisition  and  secondary  distribution  of  Department  of  Defense  technical 
reports  were  accomplished  by  the  Defense  Technical  Information  Center. 

b.  During  FY  1981,  1,280,000  transactions  were  processed,  including  new  input  and  changes  to  the  data  bank.  Reports  dis¬ 
tributed  and  products  furnished  from  the  data  bank  included  87,110  document  requests  that  required  special  handling. 

2.  FY  1982  Planned  Program: 

a.  Estimated  workload  for  FY  1982  is  1,296,000  transactions,  including  changes,  and  90,160  transactions  requiring  special 
handling  of  document  requests. 

b.  Increased  funding  requirements  in  FY  1982  over  FY  1981  result  from  the  rental  of  newly  acquired  ADP  and  reproduction 

equipment.  A  pay  increase  of  4.8  percent  has  been  included  in  the  funding  requirements. 

3.  Fy  1983  Planned  Program: 

a.  Estimated  FY  1983  workload  is  1,330,000  transactions,  including  changes  to  the  data  bank. 

b.  Increased  funding  requirements  in  FY  1983  result  from  the  purchase  of  replacement  and  previously-leased  ADP  and  repro¬ 

duction  equipment. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  S  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  II  3.0  Title:  Development 

Program  Element  6580IS  Title:  Defense  Technical  Information  Center 

Mission  Area  610  Budget  Activity:  l>6  Program-wide  Management  and  Support 

BACKGROUND  AND  DESCRIPTION:  This  program  is  directed  towards  developing  and  installing  new  information  products,  services,  and 
systems;  determining  and  fulfilling  user  requirements;  and  promoting  transfer  of  technical  information  on  a  Defense-wide  basis. 

RELATED  ACTIVITIES:  No  similar  centralized  DoD  program  exists. 

WORK  PERFORMED  BY:  The  development  effort  is  performed  in-house  for  the  most  part;  however,  the  Defense  Technical  Information 
Center  does  contract,  on  a  short  terra  basis,  one-time  development  efforts  for  which  it  would  be  uneconomical  to  hire  and  main¬ 
tain  in-house  staff  and  equipment  capabilities  on  a  continuing  basis. 

PROGRAK  ".CCOMPLISHMENTS  AND  FUTURE  PLANS: 

1 .  FY  1981  and  Prior  Accomplishments: 

In  prior  years,  the  Defense  Technical  Information  Center's  development  effort  resulted  in: 

a.  The  Defense  Research,  Development,  Test,  and  Evaluation  On-Line  System  (DROLS)  which  provides  interactive  access  to 
DTIC-malntained  data  bases  of  technical  and  management  Research,  Development,  Test,  and  Evaluation  data  via  remote  telecommunica¬ 
tions  terminals. 

b.  An  Information  Analysis  Center  service  support  program  to  allow  the  Information  Analysis  Centers  to  share  the  centralized 
document  and  automated  data  processing  facilities  of  the  Defense  Technical  Information  Center. 
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Project  13.0 
Program  Element  65801S 
Mission  Area  610 

2*  FY  1982  Planned  Program: 

a.  Development  of  a  DTIC  ADP  Time  Sharing  Facility  for  DoD  RDT&E  managers'  use. 

b.  Establishment  of  an  annual  ST1  Research  Seminar  to  broaden  the  base  of  STI  research  efforts  within  the  DoD  re  "arch 
community. 

c.  Assist  OSD  MRA&L  with  the  development  of  the  Manpower  and  Training  Research  Information  System  (MATRIS)  and  assume  opera- 

Clonal  control  of  the  system.  v 

d.  Continue  development  of  the  DoD  Data  Base  of  Data  Bases. 

e.  Implement  and  assess  free  text  retrieval  capabilities  for  DTIC  management  data  bases. 

S^nniryeinformation3lbillty  ^  ref>Uclng  the  current  management  planning  data  base  (DD  1634)  with  a  data  base  of  Congressional 


Title:  Development 

Title:  Defense  Technical  Information  Center 
Budget  Activity:  #6  Program-wide  Management  Support 


g.  Implement  Improved  on-line  terminal  operator  retrieval  training. 


h. 


Based  on  completed  feasibility  study,  implement  selective  prototype  alternative  to  hard  copy  documents.  Specifically.  DTIC 
will  develop  a  new  system  to  accept  microfiche  in  lieu  of  hard  copy  and  will  modify  existing  systems  to  accept  camera  ready  copy 
m  lieu  or  hard  copy  reports.  * 


i.  Investigate  feasibility  of  establishing  a  data  base  of  DoD  technical  manuals. 

«aa^?CrTed  5undlng  requirements  in  FY  1982  over  1981  are  attributable  to  a  4.8  percent  pay  increase  for  October  1981  and 
additional  workyear  requirements. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  #3 .0 
Program  Element  65801S 
Mission  Area  610 


Title:  Development 

Title:  Defense  Technical  Information  Center 

Budget  Activity:  It 6  Program-wide  Management  and  Support 


c.  Publication  of  the  Defense  Technical  Information  Center  10-Year  STINFO  Plan,  Fiscal  Years  1978-87,  which  contains  the 
findings  of  the  contractual  study  of  future  Scientific  and  Technical  Information  requirements  and  technology,  internal 
requirements  studies,  and  other  documents  containing  guidance  or  recommendations  for  Defense  Technical  Information  Center's 
programs,  goals,  and  objectives. 

d.  Development  of  a  project  to  assist  DoD  laboratories/ libraries  to  gain  access  to  commercial  on-line  services. 

e.  A  study  of  the  feasibility  and  design  of  a  prototype  data  base  service  for  DTIC  users  to  search  specific  external  data 
bases  to  which  the  requester  does  not  have  convenient  access. 

f.  A  study  of  the  feasibility  and  requirements  for  implementing  new  or  expanded  reference  data  bases  for  DTIC  users  to 
improve  identification  of  and  access  to  STINFO  and  RDT&E  capabilities  and  facilities. 

g.  Direct  assistance  to  DUSDR&E  in  developing  and  obtaining  specific  improvements  to  the  DoD  Technical  Information  Program 
and  assisting  in  the  experimentation  with  the  implementation  of  improved  electronic  information  systems  and  devices  to  support 
the  DUSDR&E  requirements. 

h.  Study  and  analysis  of  the  economics  and  effectiveness  of  DTIC  indexing  and  vocabulary  control  practices,  including 
manual  and  machine-aided  indexing,  in  contrast  to  other  alternatives  for  providing  on-line  search  of  data  bases  and  remote  data 
base  input. 

i.  Design  of  training  programs  which  use  improved,  cost  effective  methods  of  introducing  on-line  terminal  operators  to  the 
retrieval  process. 

j.  Completed  feasibility  study  to  examine  state-of-the-art  and  recommend  alternatives  to  hard  copy  documents. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  # 3.0 

Title: 

Program  Element  65801S 

Title: 

Mission  Area  610 

Budget 

Development 

Defense  Technical  Information  Center 
Activity:  # 6  Program-wide  Management  Support 


3.  FY  1983-84  Planned  Program: 

a.  Identify  and  assess  new  or  changed  requirements,  trends,  or  priorities  for  the  use  of  technical  information  or  informa¬ 
tion  services;  explore  methods  to  characterize  and  analyze  information  needs  and  practices  of  principal  activities  and  target 
groups  within  the  information  user  and  generator  communities;  and  develop  techniques  to  expand  awareness  and  use  of  information 
resources. 

b.  Continue  expanding  Defense  Technical  Information  Center's  role  in  providing  single-point  access  within  DoD  to  STINFO- 
related  services  or  resources. 

c.  Continue  analysis  of  and  experimentation  with  exploitable  new  technologies  and  concepts  for  information  transfer. 

d.  Continue  investigation  of  Innovative  techniques  to  enhance  the  scope  and  effectiveness  of  DoD  document  and  data  base 
systems  and  services. 

e.  Investigate  the  technique  and  equipment  for  converting  technical  information,  including  graphics,  to  digital  bit  streams 
for  storage,  retrieval,  and  transmission. 

f.  Develop  cooperative  STI  research  efforts  with  two  or  more  military  laboratories  and  fund  for  the  laboratory  efforts. 

g.  Increased  funding  requirements  are  due  to  additional  development  type  contracts  and  required  increase  in  workyears  to 
accomplish  DTIC's  mission. 
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FY  1983  DESCRIPTIVE  SUMMARY 


Project  #3 .0 


Title;  Development 


Program  Element  65801S 


Title:  Defense  Technical  Information  Center 


Mission  Area  610 


Budget  Activity:  t 6  Program-wide  Management  and  Support 


4.  Program  to  Completion: 
This  is  a  continuing  program. 


RESOURCES :  (IN  THOUSANDS  OF  DOLLARS) 


FY  1981  FY  1982  FY  1983  FY  1984 


Additional 

to 

Completion 


Total 

Estimated 

Cost 


RDT&E:  Funds 


Continuing  Not  Applicable 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  M.O  Title:  Systems  Maintenance  &  Operational  Improvements 

Program  Element  6580IS  Title:  Defense  Technical  Information  Center 

Mission  Area  610  Budget  Activity:  11b  Program-wide  Management  and  Support 

BACKGROUND  AND  DESCRIPTION:  This  is  a  continuing  program  which  provides  for  the  effort  associated  with  applying  existing  tech¬ 
niques,  equipment  and  technology  to  operating  systems  to  extend  their  capabilities  or  to  improve  their  performance.  The  purpose 
of  this  effort  is  to  provide  technical  personnel  in  direct  support  of  the  Defense  Technical  Information  Center's  Automatic  Data 
Processing  Application  Systems.  Major  automatic  data  processing  applications  include  the  Defense  Research,  Development,  Test, 
and  Evaluation  On-Line  System,  Technical  Report  System  (DD  1473),  Work  Unit  Information  System  (DD  L498),  Research  and  Develop¬ 
ment  Program  Planning  (DD  1634)  System,  and  the  Independent  Research  and  Development  System  with  functional  subsystems  for 
input,  update,  file  maintenance,  retrieval,  announcement/publication,  reports  generation,  inventory,  and  demand  and  automatic 
distribution.  Overall  Defense  Technical  Information  Center  application  systems  which  operate  against  four  Defense  Research, 
Development,  Test,  and  Evaluation  data  banks  and  related  ancillary/ reference  flies  encompass  some  15  subsystems  and  a  computer 
program  Inventory  of  over  500  production  programs.  Included  also  is  the  effort  to  maintain  data  flies  and  monitor  operational 
readiness  and  availability  of  automatic  data  processing  systems,  control  cryptographic  equipment,  and  monitor  the  on-line 
system.  In  addition,  efforts  for  the  tests  and  assemblies  of  new  or  changed  procedures  or  programs  are  included. 

RELATED  ACTIVITIES:  None. 

WORK  PERFORMED  BY :  Effort  is  performed  in-house  at  the  Defense  Technical  Information  Center;  however,  the  Defense  Technical 
Information  Center  does  contract  for  short-term,  one-time  efforts  for  which  it  would  be  uneconomical  to  hire  and  maintain 
in-house  staff. 

PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 


1.  FY  1981  and  Prior  Accomplishments: 

a.  Supported  the  acquisition  and  expansion  of  Information  Analysis  Center  (IAC)  data  bases. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  it1*  .0 
Program  Element  65801S 
Mission  Area  610 


Title:  Systems  Maintenance  &  Operational  Improvementsnts 

Title:  Defense  Technical  Information  Center 

Budget  Activity:  it 6  Program-wide  Management  and  Support 


b.  Implemented  a  Shared  Bibliographic  Input  Experiment  capability  of  technical  report  formatted  data  into  the  Technical 
Report  System  for  Defense  Research,  Development,  Test,  and  Evaluation  On-Line  System  users. 

c.  Implemented  unclassified  dial-up  access  to  optimize  the  use  of  the  Defense  Research,  Development,  Test  and  Evaluation 
On-Line  System. 

d.  Added  a  limited  text  search  capability,  title  searching,  and  tape  cassette  output  capability  to  the  Defense  Research  On- 
Line  System  (DROLS). 

e.  Continued  system  and  programing  support  for  maintenance  and  other  operational  Improvements  of  all  Defense  Technical 
Information  Center  automatic  data  processing  applications. 

f.  Expanded  On-Line  System  Automatic  Data  Processing  capability  consistent  with  the  needs  of  the  Defense  Research,  Develop¬ 
ment,  Test,  and  Evaluation  On-Line  System. 

g.  Implemented  Defense  Research,  Development,  Test  and  Evaluation  On-Line  System  interface  with  a  generalized  Data  Base 
Management  System. 

h.  Implemented  DTIC  Time  Sharing  Facility  (DTSF)  which  provides  remote  access  to  the  UNIVAC  1108  system  at  DTIC  for  inter¬ 
active  program  and  data  base  development. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

Project  #4.0 
Program  Element  65801S 
Mission  Area  610 


2.  FY  1982  Planned  Programs: 

a.  Install  a  Front  End  Processor  to  control  communications  and  to  free  computer  core  space  for  other  applications. 

b.  Install  a  non-impact  printer  to  increase  printing  capability  and  improve  customer  product. 

c.  Continue  experimentation  of  Data  Base  Management  System  (DBMS)  to  develop  new  access  techniques  and  file  structures. 

d.  Continue  programing  of  the  Information  Processing  System. 

e.  Continue  system  and  programing  support  for  maintenance  and  other  operational  improvements  of  all  Defense  Technical 
Information  Center's  automatic  data  processing  applications. 

f.  Increased  funding  in  FY  1982  results  primarily  from  a  pro  rata  share  of  rents  and  maintenance  for  the  front  end  processor 
and  non-impact  printer.  A  4.8  percent  pay  Increase  effective  October  1981  has  been  included  in  funding. 

3.  FY  1983  Planned  Programs: 

a.  Continue  system  and  programing  support  for  maintenance  and  other  operational  improvements  of  all  automatic  data  proces¬ 
sing  applications. 

b.  Continued  lease  of  the  front  end  processor  and  non-impact  printer. 
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Title:  Systems  Maintenance  &  Operational  Improvements 

Title:  Defense  Technical  Information  Center 

Budget  Activity:  #6  Program-wide  Management  and  Support 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project  #  5.0 
Program  Element  65801S 
Mission  Area  610 


Title:  Management  and  Support 


Title:  Defense  Technical  Information  Center 


Budget  Activity:  //6  Program-wide  Management  and  Support 


BACKGROUND  AND  DESCRIPTION:  This  program  provides  for  normal  management  and  support  functions  of  the  Center  including  manage¬ 
ment  operations,  administrative  equipment  and  supplies,  normal  housekeeping  services,  and  technical  terminology  and  central 
registry  functions  common  to  the  Defense  Technical  Information  Center's  mission. 


RELATED  ACTIVITIES:  None. 

WORK  PERFORMED  BY:  Administrative  and  management  operations  are  performed  in-house  with  the  exception  of  support  functions  that 
can  be  provided  on  a  station-wide  basis.  These  services  are  provided  by  the  Defense  Logistics  Agency  Administrative  Support 
Center  at  Cameron  Station,  Alexandria,  Virginia,  on  a  reimbursable  or  common  service  basis. 


PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS:  Emphasis  will  continue  to  be  placed  on  obtaining  administrative  support  and 
logistic  functions  at  the  most  efficient  level  to  accomplish  the  Defense  Technical  Information  Center's  mission.  Decreased 
effort  will  be  expended  on  the  Technical  Terminology  Program  as  editing  of  the  Natural  Language  Data  Base  terms  has  been  com¬ 
pleted.  Effort  in  the  Scientific  and  Technical  Information  Central  Registry  will  remain  at  the  same  level. 


The  increased  funding  requirement  in  FY  1982  versus  FY  1981  is  attributable  to  increased  costs  in  communications  and  a  4.8  per¬ 
cent  pay  increase  effective  October  1981. 


Increased  funding  requirement  in  FY  1983  and  FY  1984  over  FY  1982  includes  contractual  support  for  the  Manpower  and  Training 
Research  Information  System  (MATRIS). 


PROGRAM  TO  COMPLETION:  This  is  a  continuing  Program. 

RESOURCES :  (IN  THOUSANDS  OF  DOLLARS) 

FY  1981  FY  1982  FY  1983  FY  1984 


Additional  Total 

to  Estimated 

Completion  Cost 


RDT&E:  Funds  3,577  3,999  4,787  4,872  Continuing  Not  Applicable 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  65802S 
Mission  Area  610 


A.  RESOURCES /PROJECT  LISTING  _ ($  IN  THOUSANDS) 


Additional  Total 


Pro ject 
Number 

Title 

FY  1981 
Program 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

to 

Completion 

Estimated 

Cost 

1.0 

TOTAL  FOR  PROGRAM  ELEMENT 

2,982 

3,200 

5,140 

6,535 

Continuing 

Not  Applicable 

B.  BRIEF  DESCRIPTION  OF  ELEMENT: 

This  program  element  provides  funding  for  eleven  (11)  contractor-operated  Information  Analysis  Centers  (IACs).  The  role  of 
an  IAC  in  national  defense  is  to  assure  that  the  Department  of  Defense  (DoD)  carries  out  its  mission  in  a  timely  and  effec¬ 
tive  manner  by  serving  as  a  focal  point  for  authoritative  expertise  and  maintaining  a  national  data  base  within  its  scope  of 
coverage.  IACs  serve  as  a  vehicle  for  effective  technology  transfer  by  collecting,  storing,  reviewing,  evaluating,  and 
synthesizing  authoritative  scientific  and  technical  information  in  well-defined  fields  of  technology  in  formats  most  useful 
to  DoD  scientists  and  engineers. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST: 

During  FY  1983  the  efforts  to  increase  the  effectiveness  of  the  centers  and  enhance  their  capability  to  meet  identified  user 
needs  will  be  continued.  Technical  areas  of  primary  emphasis  will  include  carbon-carbon  composite  materials,  metal-matrix 
materials  and  applications,  and  support  of  the  manufacturing  technology  program.  During  the  year  the  centers  will  collect¬ 
ively  acquire  more  than  35,000  new  sources  of  technical  information,  answer  approximately  1,300  technical  inquiries,  and 
update,  expand,  or  complete  more  than  30  handbook/databook  volumes.  The  centers  will  also  complete  a  variety  of  state-of- 
the-art  reports,  critical  reviews,  and  technology  assessments  within  their  specialized  area  of  technology. 
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Budget  Activity:  #6  Program-wide  Management  and  Support 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  65802S  Title:  Information  Analysis  Centers 

Mission  Area:  610  Budget  Activity:  £ 6  Program-wide  Management  and  Support 

D.  BASIS  FOR  DATA  BASE  INCREASE  IN  1983  OVER  1982: 

One  of  the  nation's  problems  currently  being  highlighted  is  the  need  to  improve  the  productivity  of  the  nation's  industrial 
base  and,  particularly,  the  defense  industrial  base.  During  the  next  five  years  the  DoD  Manufacturing  Technology  Program 
(MTP)  will  invest  roughly  $1.3+  billion  in  advanced  Manufacturing  Technology  (MT)  needed  for  the  production  of  DoD  weapons 
systems.  In  order  for  DoD  and  the  nation  to  take  fullest  advantage  of  these  investments,  the  output  of  the  MTP  products  must 
be  conveniently  available  to  the  defense  industrial  base.  In  support  of  this  need,  $0.4  million  was  added  to  support  the 
establishment  of  the  Manufacturing  Technology  Information  Analysis  Center.  A  total  of  $0.3  million  was  added  to  support  the 
requirement  for  DTIC  to  assume  responsibility  for  the  management  of  the  Data  and  Analysis  Center  for  Software  (DACS)  effective 
in  FY  83.  The  DACS  serves  as  a  central  source  for  current,  readily  usable  data  and  information  concerning  software  technol¬ 
ogy.  Additionally,  during  a  period  of  general  inflation  in  the  economy,  the  basic  level  of  funding  for  IACs  has  been 
straight-lined.  To  prevent  further  reduction  in  the  component  of  professional  technical  analysis  in  IACs  and  to  enable  the 
IACs  to  accomplish  the  requirements  imposed  by  DLA/DTIC  in  the  Statement  of  Work  in  current  contracts,  an  inflation  clause  was 
added  in  FY  1983. 

E.  PERSONNEL  IMPACT: 

The  average  number  of  employees  supported  with  requested  FY  1983  RDT&E  Funds  is  as  follows: 

RDT&E  Procurement  Total 

(1)  Federal  Civilian  Employees  -  - 

(2)  Contractor  Employees  121  -  121 

F.  TERMINATION  COST:  FY  1982  &  Prior  Funds  FY  1983  Funds  Total 

(1)  Estimated  Government  Liability  Financed  with:  . Not  Applicable . 


57C 


A. 
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DEFENSE  LOGISTICS  AGENCY 

RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #1.0 
Program  Element:  65802S 
Mission  Area:  610 


BACKGROUND  AND  DESCRIPTION:  This  program  element  provides  funding  for  the  operation  of  eleven  (11)  contractor  operated  Infor¬ 
mation  Analysis  Centers.  The  centers  collect,  review,  and  analyze  the  results  of  research  and  development  in  certain  well 
defined  areas  of  technology.  These  areas  include  chemical  propulsion,  engineering  properties  of  materials,  infrared  physics, 
metal  matrix  composites,  reliability  data  on  electronic  components,  and  tactical  weapons  guidance  and  control  systems.  Based 
on  their  review  and  analysis,  the  scientists  and  engineers  at  the  centers  synthesize,  repackage,  and  disseminate  the  informa¬ 
tion  in  a  format  most  useful  to  Department  of  Defense  scientists  and  engineers.  The  services  provided  by  the  centers  Include 
responses  to  inquiries  in  their  fields  of  special  competence;  preparation,  publication,  and  updating  of  engineering  reference 
works;  and  preparation  of  special  analysis  tasks  such  as  state-of-the-art  reports,  critical  reviews,  and  technological  assess¬ 
ments.  The  products  and  services  of  the  centers  are  provided  on  a  service-charge  basis  to  DoD  components,  contractors  and 
grantees,  U.S.  Government  agencies,  and,  to  the  extent  practical,  the  private  sector.  The  income  thus  obtained  is  reintro¬ 
duced  into  the  program  for  the  development  of  additional  products  and  services.  The  aim  of  these  services  is  to  improve 
weapons  reliability,  engineering  decisions,  and  development  lead  time  and  to  provide  a  means  of  Increasing  the  productivity  of 
defense  scientists  and  engineers  through  reduction  of  duplicative  test  and  evaluation  programs. 

RELATED  ACTIVITIES':  There  are  ten  (10)  other  designated  DoD  centers,  managed  by  other  DoD  components,  which  provide  similar 
services  within  other  well  defined  technical  areas  such  as  hydraulic  engineering,  plastics,  soil  mechanics,  and  concrete  tech¬ 
nologies. 


Title:  Information  Analysis  Centers 


Budget  Activity:  #6  Program-wide  Management  and  Support 
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RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Project:  #1.0 

Program  Element:  65802S  Title:  Information  Analysis  Centers 

Mission  Area  610  Budget  Activity:  #6  Program-wide  Management  and  Support 

PROGRAM  ACCOMPLISHMENTS  &  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  The  FY  1981  program  emphasized  the  modification  of  center  scopes,  products,  and  at  /ices 
Intended  to  increase  the  effectiveness  of  the  centers  in  meeting  the  identified  priority  evaluated  information  needs  of  DoD 
scientists  and  engineers.  The  number  of  documents  in  the  DLA  Information  Analysis  Centers  files  reached  an  aggregate  of  650,000 
records.  Significant  publications  include  the  Guidance  Law  Handbook  for  Classical  Proportional  Navigation,  the  Infrared  Hand¬ 
book,  the  Nondestructive  Testing  Handbook,  the  Structural  Alloys  Handbook,  and  a  new  addition  of  the  Machining  Data  Handbook. 
Additionally,  a  new  center  specializing  in  information  relative  to  metal-matrix  materials  was  established. 

2.  FY  1982  Planned  Program:  The  FY  1982  program  will  be  conducted  in  substantially  the  same  manner  as  tli  -  FY  1981  program  with 
a  continuation  of  modifications  intended  to  enhance  the  value  of  the  centers  to  the  overall  defense  RDT&E  program  and  to  increase 
the  operating  efficiency  of  the  centers.  During  the  year,  the  centers  will  acquire  approximately  35,000  new  sources  of  technical 
information,  answer  approximately  1,200  technical  inquiries,  and  complete  and  disseminate  a  variety  of  handbooks,  databooks, 
state-of-the-art  reports,  and  special  studies. 

3.  FY  1983  Planned  Program:  During  FY  1983  the  implementation  of  required  modifications  will  continue  and  emphasis  will  be 
placed  on  the  development  of  information  identified  as  priority  needs  of  DoD.  DTIC  will  assume  responsibility  for  the  management 
of  the  Data  and  Analysis  Center  for  Software  and  the  Manufacturing  Technology  Information  Analysis  Center  will  be  established. 
Efforts  in  support  of  metal-matrix  composite  materials  will  be  intensified. 

4.  FY  1984  Planned  Program:  During  FY  1984,  the  efforts  indicated  in  FY  1983  will  be  continued. 
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RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION,  DEFENSE  AGENCIES 
|  FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 

^  Project:  ffl.O 

Program  Element:  658Q2S 

Mission  Area  610 


1  WORK  PERFORMED  BY:  (FY  1982) 

_ INFORMATION  ANALYSIS  CENTER _ 

Chemical  Propulsion  Information  Agency 
Infrared  Information  &  Analysis  Center 
Mechanical  Properties  Data  Center 
Metals  and  Ceramics  Information  Center 
Nondestructive  Testing  Information  Analysis  Center 
Reliability  Analysis  Center 

Tactical  Weapon  Guidance  and  Control  Information 
Analysis  Center 

Thermophysical  &  Electronic  Properties  Information 
Analysis  Center 

Metal-Matrix  Composites  Information  Analysis  Center 
Manufacturing  Technology  Information  Analysis  Center 
Data  and  Analysis  Center  for  Software 


Title:  Information  Analysis  Centers 

Budget  Activity:  #6  Program-wide  Management  and  Support 

_ CONTRACTOR  &  CENTER  LOCATION _ 

Applied  Physics  Laboratory,  Johns  Hopkins  University,  Laurel,  MD 

Environmental  Research  Institute  of  Michigan,  Ann  Arbor,  MI 

Battelle  Memorial  Institute,  Columbus,  OH 

Battelle  Memorial  Institute,  Columbus,  OH 

Southwest  Research  Institute,  San  Antonio,  TX 

IIT  Research  Institute,  Rome,  NY 

IIT  Research  Institute,  Chicago,  IL 

Purdue  University,  West  Lafayette,  IN 

Kaman-Tempo,  Santa  Barbara,  CA 
To  be  Determined 

Administrative  Management  In  FY  1983  c  —  - 


J. 


FY  1983  DESCRIPTIVE  SUMMARY 


Project:  #1.0 

Program  Element:  65802S  Title:  Information  Analysis  Centers 

Mission  Area  610  Budget  Activity:  #6  Program-wide  Management 


3.  Program  to  Completion:  This  is  a  continuing  program. 


RESOURCES:  (IN  THOUSANDS  OF  DOLLARS) 


Additional  Total 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

to 

Estimated 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

Costs 

Total  for  Program  Element 

2,982 

3,200 

5, 1A0 

6,535 

Continuing 

Not  Applicable 

and  Support 


Research,  Development,  Teat,  end  Evaluation,  Defense  Agencies 
Program  and  Financing  (in  thousands  of  dollars) 


21  JAN  82 


Identification  code  97-0400-0-1-051 


Budget  plan  (amounts  for 
RDT4E  actions  programed) 


Obi igat i ons 


1981  actual 


1981  actual 


Research,  Development,  Test,  and  Evaluation,  Defense  Agencies 


21  JAN  82 


Object  Classification  (in  thousands  of  dollars) 


Identification  code  97-0400-0-1-051 


1981  actual  1962  ast . 


Direct  obligations: 

121.001  Travel  end  transportat i on  of  persons 
122.001  Transportat Ion  of  things 

123.201  Communications,  utilities  and  other  rent 
Other  services: 

125.003  Contracts 

125.004  Other 

126.001  Supplies  and  materials 
131 . 001  Equipment 

141.001  Grants,  subsidies,  and  contributions 
199.001  Total  direct  obligations 


Reimbursable  obligations: 
Other  services: 

225.004  Other 


Total  obligations 


NATIONAL  SECURITY  AGENCY 
FY  1983  Budget  Estimate 
Defense  Agencies,  RDT&E  Program 
Summary  by  Budget  Activity 
(Dollars  in  Thousands) 

Section  2 
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NATIONAL  SECURITY  AGENCY 
FY  1983  Budget  Estimate 
Defense  Agencies,  RDT&E  Program 
Summary  by  Program  Category 
(Dollars  in  Thousands) 

Section  2 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Budget  Authorization 


578 


<4 


7 


Research,  Development,  Test,  end  Eve lust  Ion,  Defense  Agencies  NSA  21  JAN  82 

Program  end  Finenclng  < In  thousands  of  dollars)  1980  Fiscal  year  program 

Budget  plan  (amounts  for  Obligations 

Identification  code  97-0400-0-1-051  RDT8E  actions  programed) 

1981  actual  1982  est.  1983  est .  1981  actual  1982  est  1983  est 


Program  by  activities: 

D i root : 

5.  Intelligence  and  communications 
Reimbursable  program 

10.0001  Total 


F 


1 1 . 0001 

21  4001 
21  4002 
25  0001 


i nanc i ng : 

Offsetting  collections  from: 

Adjustment  to  prior  year  federal  fund  orde 
Unobligated  balance  available,  start  of  year: 

For  completion  of  prior  year  budget  plans 
Reprograming  from  or  to  pr I  or  year  budget  plan 
Unobligated  balance  lapsing 


40. 0001 


Budget  authority  ( appropr 1  at i on ) 


57S 


4 


Identification  code  97-0400-0-1-051 


Budget  plan  (amounts  for 
RDT4E  actions  programed) 


Obi l gat  I ons 


1981  actual  1982  est . 


1981  actual 


Research,  Development,  Test,  end  Evaluation,  Defense  Agencies  NSA  21  JAN  82 

Program  end  Financing  (In  thousands  of  dollars)  1983  Fiscal  year  progran 

Budget  plan  (anounts  *or  Obligations 

I dant 1 f lcat I  on  code  97-0400-0-1*051  RDT4E  actions  programed) 

1981  actual  1982  eat.  1983  est .  1981  actual  1982  est .  1983  est 


i 

I 


Program  by  activities: 

D i rect : 

5.  Intelligence  and  connun 1  cat i ons 
Reimbursable  program 

10.0001  Total 

F 1 nanc I ng : 

Offsetting  collections  from: 

11.0001  Federal  funds 

24.4001  Unobligated  balance  available,  end  of  year 
40.0001  Budget  authority  ( appropr lat lonl 


I 


582 


1 


NATIONAL  SECURITY  AGENCY 

PERFORMER  DISTRIBUTION  < 

Research,  Development,  Test  and  Evaluation  j 

(Dollars  in  Thousands) 


Section  3 

APPROPRIATION:  RDT&E ,  Defense  Agencies 


_ Total  Obligational  Authority _ 

FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Authorization 


1.  For  operation  of  installations  of  the  reporting  DoD 

Components  Government  operated 

2.  For  operation  of  installation  of  the  reporting  DoD 

Contractor  operated 

3.  For  contracts  directly  in  support  of  work  actually 

performed  at  installations  of  the  reporting  DoD 
Component 

4.  For  work  assigned  to  other  Department  of  Defense 

activities 

5.  For  work  assigned  to  activities  of  other  Government 

agencies 

6.  For  work  performed  by  industrial  contractors  ("profit" 

organizations) 


Exhibit  PB-33I 
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FY  1981 
Actual 


Total  Obligations!  Authority 
FY  1982  FY  -983 

Estimate  Estimate 


FY  1984 
Authorization 


For  work  performed  by  educational  institutions 

a.  Designated  Fed  Contracts  Res  Centers 

b.  Other  Institutions 

For  work  performed  by  other  "non-profit"  organizations 

a.  Designated  Fed  Contracts  Res  Centers 

b.  Other  Institutions 

Total  RDT&E  appropriation 


Page  2  of  2 
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Section  6 


NATIONAL  SECURITY  AGENCY 
DEFENSE  AGENCIES,  RDT&E 

Federal  Contract  Research  Centers  (FCRC) 
(Dollars  in  Thousands) 


( 


FY  1981  FY  1982  FY  1983  FY  1984 

Actual  Estimate  Estimate  Authorization 


FCRC 


585  | 

i 


i 


i 
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DESCRIPTIVE  SUMMARIES  AND  OTHER  DETAILS  ON  NATIONAL  SECURITY  AGENCY  PROGRAMS  ARE  NOT  INCLUDED  AS  THEY  REQUIRE  SPECIAL 
ACCESS.  THE  ADDITIONAL  INFORMATION  WILL  BE  PROVIDED  IN  THE  JUSTIFICATION  BOOKS  ENTITLED,  CONSOLIDATED  CRYPTOLOGIC 
PROGRAM,  TACTICAL  CRYPTOLOGIC  PROGRAM,  COMMUNICATIONS  SECURITY  PROGRAM  AND  COMPUTER  SECURITY  PROGRAM  AND  MORE  HIGHLY 
CLASSIFIED  DOCUMENTATION  PROVIDED  TO  EXAMINERS  OF  THE  NSA  BUDGET. 


HESSLER  Research,  Development,  Test ,  end  Evaluation,  Defense  Agencies  OASD  08  FEB  62 

Heaaler 

Progran  and  Financing  <tn  thousands  of  do  Mar si 


1  dent l f 1  cat i on  code 

97-0400-0-1 -051 

Budget  plan 
R0T8E  actions 

(amounts  for 
programed ) 

Obi igat 1 ons 

1981  actual 

1  962 

est  1 983  est 

1981  actual  1982  est 

1983  est 

Program  by  activities: 

D 1  rect 

6.  Defensewtde  mission  support 

21 , 293 

20,900 

31 , 800 

16,179 

21 . 594 

34 , 904 

Reimbursable  progran 

167 

1 , 500 

1 . 500 

167 

1 , 500 

1  .  500 

10  0001 

Total 

21 ,460 

22,400 

33. 300 

16, 346 

23, 094 

36, 404 

F i nanc 1 ng : 

Offsetting  collections  from 

11  0001 

Federal  funds 

Unobligated  balance  available,  start  of  year: 

-167 

-1 , 500 

-  1 , 500 

-167 

-1 , 500 

-  1 , 500 

21  4001 
21  4002 

24  4001 

25  0001 

-1 , 039 

-6,020 

-5,326 

Reprograming  fror  or  to  prior  year  budget  plan 

-133 

6, 020 

133 

5,  326 

2,222 

Unoo ligated  balance  lapsing 

133 

40. 0001 

Budget  authority  (appropr iat 1  on) 

21,293 

20, 900 

31 . 800 

21 , 293 

20,900 

J 

31 , 80C 

Direct  obligations: 

33 

35 

40 

121 . 001 

Travel  and  transportat 1  on  of  persona 

125.003 

Other  services: 

Contracts 

16, 146 

21 , 559 

34 , 864 

1 99.001 

Total  direct  obligations 

16, 179 

21 , 594 

34 , 904 

Re  1 mbur sab l e  ob l i gat  1 ons : 

225.003 

Other  services: 
i  Contracts 

167 

1 , 500 

1 , 500 

999. 901 

Tota l  ob l i gat  1 ons 

16,346 

23,094 

36  404 

5B7 


I 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 

SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND  ORGANISATION  OF  THE  J.INT  CHIEFS  OF  STAFF 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION.  DEFENSE  AGFUCIES 

SUMMARY  BY  BUDGET  ACTIVITY 
(Sir,  Thousands  ) 


FY1981 

FY1  982 

FY 1 983 

FY 1 084 

ACTUAL 

ESTIMATE 

ESTIMATE 

ESTIMATE 

Programwide  Management  &  Support 

21  ,293 

20,900 

31  .800 

34.144 

TOTAL  RDTSE  -  Direct 

21  ,293 

20,900 

31 ,800 

34 . 1 44 

Reimb”  "  “ments 

167 

1  .500 

1  ,500 

1  .500 

TOTAL  PROGRAM 

21 ,460 

22.400 

33.300 

35  .  64  4 

i 


DEPARTMENT  OF  DEFENSE  -  MILITARY 

SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND  ORGANIZATION  OF  THE  JOINT  CHIEFS  OF  STA.-’F 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 


SUMMARY  BY  PROGRAM  CATEGORY 
(Sin  Thousands"} 


FY19P1  FY 1 982  FY 1 983  FY1984 

ACTUAL  ESTIMATE  ESTIMATE  ESTIMATE 

6.1  Research 

o.2  Exploratory  Development 
6.3  Advanced  Development 


6 -4  Engineering  Development 
6.6  Management  and  Support 

Total  Researcn  ar.d  Development  (Program  6) 
Total  Operational  Systems  Program 

Total  RDT4E  -  Direct 
Rei  mbursements 

TOTAL  PROGRAM 


21  ,293 

20.900 

31 ,800 

34.144 

21 ,293 

20,900 

31  ,800 

34.144 

21  ,293 

20.900 

31  ,800 

34.144 

167 

1  ,500 

1  ,500 

1  ,500 

21  ,460 

22,400 

33.300 

35,644 

HESSLER  Research,  Davelopnent,  Test,  end  Evaluation,  Defense  Agencies  OASO  08  FEB  82 

Hessler 

Progran  and  F  i  nanc  1  ng  (In  thousands  of  dollars)  I960  Fiscal  year  progr  m 


Budget  plan  (anounts  *or  Obligations 

Identification  code  97-0400-0-1-051  RDT4E  actions  programed) 


1981  actual  1962  est  1983  est  1981  actual  1982  est  1983  est 


Progran  by  activities 
Direct; 

10  0001  Total  .  906 

F l nanc I ng : 

Unobligated  balance  available,  start  of  year 

21.4001  For  completion  of  prior  year  budget  plans  ...  -1,039 

21  4002  Reprograming  from  or  to  prior  year  budget  plan  -133 

25.0001  Unobligated  balance  lapsing  133  .  .  133 


40  0001  Budget  authority  (appropriation) 


I  dent  1 f 1  cat  1  on  code  97-0400-0-1-051 


Program  and  Financing  (in  thousands  of  dollars) 


Budget  plan  (amounts  for 
RDTtt  actions  programed) 


1981  actual  1982  ast  1983  eat 


1981  Fiscal  year  program 


0b l 1  gat  1 ons 


1981  actual  1982  est  1983  est 


Progran  by  activities 
D I rect 

6  Defensewide  mission  support 
Reimbursable  progran 

10.0001  Total 

F 1  none  1 ng : 

Offsetting  collections  from: 

11.000*.  Federal  funds 

21.4001  Unobligated  balance  available,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 

40.0001  Budget  authority  (apprepr i at i on ) 

590 


21 , 293 
1  87 


21 , 460 


-167 


21 , 293 


15,273  6,020 

167 


15.440  6.020 


-167 

-6, C20 

6.020 


21 , 293 


1 


HESSlER 
Hess t er 


Research,  Dove  1 opmant ,  Teat ,  and  Evaluation,  Defense  Agencies 
Progran  and  Financing  (In  thousands  of  dollars) 


OASD 


08  FEB  82 


Identification  coda  97-0400-0- 1 -051 


Budget  plan  (amounts  *or 
RDT6E  actions  programed) 


1982  Fiscal  year  program 


0b l i gat i ons 


1981  actual  1982  est  1983  est .  1961  actual  1982  est .  1983  est 


Progran  by  activities: 

D I rect : 

6.  Defensewide  mission  support  .  20,900 

Reimbursable  program  .  1,500 


15,574  5,326 

1,500 


10.0001  Total  .  22,400 

F 1  name i ng : 

Offsetting  collections  from: 

11  0001  Federal  funds  .  -1,500 


21.4001  Unobligated  balance  aval  let le,  start  of  year 

24.4001  Unobligated  balance  available,  end  of  year 


17,074 

-1 , 500 
5^  326 


5,  326 


5,326 


40.0001  Budget  authority  (appropriation) 


20,900 


20, 900 


I  dent l f 1  cat l on  code  97-0400-0-1-051 


Program  and  Financing  (In  thousands  of  dollars) 


ftudpat  plan  (amounts  *or 
RDTAI  actions  programed ) 


1981  actual  1982  est.  1983  est. 


1983  Fiscal  year  program 


0b l igat 1 ons 


1981  actual  1982  eat  1983  est 


\  Progran  by  activities: 

D 1 rset : 

6.  Defensewide  mission  support 
Reimbursable  program 

10  0001  Total 

F  l  nanc  l  ng  *, 

Offsetting  col l act  ions  from: 

11.0001  Federal  funds 

24.4001  Unobligated  balance  available,  end  of  year 
40.0001  Budget  authority  (appropriation) 


31 , 800 
1 , 500 


29,578 
1 , 500 


33, 300 


31 , 078 


-1 , 500  .  -1 , 500 

.  2, 222 


31 , 600  •  31 , 800 


591 


i 


i 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND 
ORGANIZATION  OF  THF  JOINT  CHIEFS  OF  STAFF 

FY 1 983  RDT4E ,  DEFENSE  AGENCIES 
PERFORMER  DISTRUBUTION 
($  in  Thousands) 

FY 1 98 1  FY19S2  FY1983  FY1984 

Actual  Estimate  Estima  te  Estimate 

1  .  For  operation  of  installations  of  the  reporting 

developing  agency  -  Government  operated  - 

2.  For  operation  of  installations  of  the  reporting 

agency  -  Contractor  operated  - 

3-  For  contracts  directly  in  support  of  work  actually 


performed  at  installations  of  the  reporting  developing  agency 

- 

- 

4.  For  work  assigned  to  other  DoD  activities 

443 

409 

550 

580 

5*  For  work  assigned  to  activities  of  other  Government 
agencies 

1 1 1 

210 

550 

580 

6.  For  work  performed  by  industrial  contractors 

11 ,849 

10,375 

15.868 

15 .997 

7.  For  work  performed  by  educational  institutions 

a.  Designated  Federal  Contract  Research  Centers 

b.  Other  Institutions 

526 

642 

1  ,235 

1  .450 

8.  For  work  performed  by  other  "non-profit"  organizations 

a.  Designated  Federal  Contract  Research  Center 

b.  Other  Institutions 

7,859 

505 

8,497 

767 

10,471 

3.126 

1 1  .432 
4.105 

9-  Total  RAD  appropriations 

21  ,293 

20,900 

31  ,800 

34 ,144 

592 


,  DEPARTMENT  OF  DEFENSE  -  MILITARY 

SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND 
ORGANISATION  OF  THE  JC.IiT  CHIEFS  OF  STAFF 
FY 1 983  RDT&E.  DEFENSE  AGENCIES 
Federal  Co.-tract  Research  Center 
Summary  by  Appropriation  and  Element 

>.  in  Thousands) 


MITRE 

FY 1 98 1 
Actual 

FY  1 982 
Estimate 

FY1983 

Estimate 

FY 1 984 
Estimate 

1 

RDT&E,  Defense  Agencies 

OUSDR&E/OJCS 

315 

419 

251 

300 

General  Support: 

Manpower,  Reserve  Affairs  and  Logistics 

55 

58 

95 

112 

Total,  RDT&E,  Defense  Agencies 

370 

477 

346 

412 

O&M ,  Defense  Agencies 

Communications,  Command,  Control  and  Intelligence 

1  ,482 

2 , 1  60 

2,256 

2.700 

Manpower,  Reserve  Affairs  and  Logistics 

495 

517 

855 

1  ,006 

Health  Affairs 

309 

447 

492 

- 

TRIMIS 

_ 1  .044 

350 

541 

S84 

Total,  O&M,  Defense  Agencies 

3.330 

3.474 

4,144 

4.232 

Total,  MITRE 

3,700 

3.951 

4.490 

4  .704 

AEROSPACE  CORPORATION 

RDT&E,  Defense  Agencies 

Net  Assessjnent 

115 

2  JO 

225 

270 

Total,  RDT&E,  Defense  Agencies 

115 

200 

225 

270 

Total,  AEROSPACE  CORPORATION 

115 

200 

225 

270 

GRAND  TOTAL 

11 ,189 

11  .971 

14,615' 

15,724 

I 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND 
ORGANIZATION  OF  THE  JOINT  CHIEFS  OF  STAFF 

FY 1 983  RDTSE.  DEFENSE  AGENCIES 
Federal  Contract  Research  Center 

Summary  by  Appropriation  and  Element 
{  $  in  Thousands ) 


FY 1 98 1 
Actual 

FY1982 

Es  timate 

FY1983 

Estimate 

KYI  984 
Esti mate 

Institute  for  Defense  Analyses 

RDTAE,  Defense  Agencies 

Technical  Support: 

OUSDR&E/OJCS 

6,650 

6.590 

8,250 

9.000 

General  Support: 

Program  Analysis  and  Evaluation 

Manpower,  Reserve  Affairs  and  Logistics 

544 

_  180 

980 

250 

1  ,400 

250 

o  o 

SR 

Total  RDT&E,  Defense  Agencies 

7,374 

7,820 

9.900 

10.750 

OM,  Defense  Agencies 

Communications,  Command,  Control  and  Intelligence 

- 

- 

- 

- 

Total  OdM,  Defense  Agencies 

_ 

Total,  IDA 

7,374 

7,820 

9,900 

10,750 

594 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND 
ORGANIZATION  OF  THE  JOINT  CHIEFS  OF  STAFF 


FY 1 985  RDTAE,  DEFENSE  AGENCIES 
Installation  Analysis  -  FCRCs 
(Sin  Thousands ) 


Personnel 


TOA  ($  in  Thousands) 


Professional 


Support 


RDT&E 

Paid 

Paid 

Funds 

From 

Paid 

From 

Paid 

Mgt 

Other 

All 

Parent 

From 

Paid 

Parent 

From 

Paid 

Mil 

FCRC  S 

Bur 

Parent 

Other 

Other 

Sub¬ 

Mil 

Dept 

Other 

From 

Dept 

Other 

From 

Pers 

Location 

FY 

Etc 

Dept 

DoD 

Funds 

total 

Pers 

Total 

RDT&E 

RDT&E 

Other 

KPT  AE 

RDT&E 

Othe  r 

Asgnd 

Tota  i 

I ria  titu te 

1981 

_ 

7,574 

_ 

_ 

7,574 

_ 

7,574 

81 

- 

_ 

26 

_ 

_ 

107 

for 

1982 

- 

7,820 

- 

- 

7,820 

- 

7,820 

78 

- 

- 

25 

- 

- 

- 

io;< 

Def  ense 

1985 

- 

9,900 

- 

- 

9,900 

- 

9.900 

90 

- 

- 

29 

- 

- 

- 

1  IQ 

Ana  lyses 

1984 

- 

10,750 

- 

- 

10,750 

10,750 

89 

- 

- 

29 

- 

- 

119 

MITRE 

1981 

_ 

570 

3,530 

5,700 

_ 

5,700 

4 

_ 

37 

1 

_ 

12 

_ 

54 

1982 

- 

477 

3,474 

- 

5,951 

- 

5,951 

4 

- 

35 

2 

- 

1  1 

- 

52 

1985 

- 

546 

4,144 

- 

4,490 

- 

4,490 

5 

- 

38 

1 

- 

12 

- 

54 

1984 

- 

412 

4,292 

* 

4,704 

- 

4,704 

5 

- 

35 

1 

- 

12 

51 

Aerospace 

1981 

115 

_ 

- 

115 

_ 

115 

1 

_ 

_ 

1 

_ 

_ 

_ 

1982 

- 

200 

- 

- 

200 

- 

200 

2 

- 

- 

1 

- 

_ 

- 

1985 

- 

22  5 

- 

- 

225 

- 

225 

2 

- 

- 

1 

- 

_ 

- 

1984 

- 

270 

- 

- 

270 

- 

270 

2 

- 

- 

1 

- 

- 

- 

3 

595 


v) 
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RESEARCH ,  DEVELOPMENT,  TEST  AND  EVALUATION 
Installation  Ani lysis  -  FOR Cs 


TO  A  ($  iri  Thousands) _ _ _ PERSONNEL  1/ 


Prof  ess  iona 1 

Supp 

ort  —! 

Paid 

Paid 

From 

From 

From 

All 

Parent 

Paid 

Pa  rent 

Paid 

FCRC  a 

Parent 

Other 

Dept. 

From 

Dept. 

From 

Loca  tiON 

FY 

Dept. 

Funds 

Total 

RDT&E 

Other 

RDT&E 

Other 

Total 

Institute 

1981 

21  ,689 

500 

22.189 

203 

5 

254 

6 

260 

for 

Defense 

Ar.a  lyses 

1982 

25,087 

500 

25 .587 

209 

4 

261 

5 

266 

Arlington. 

V a.  and 

1983 

28,379 

500 

28 ,879 

218 

4 

273 

5 

278 

Princeton . 

S.J. 

1984 

30.125 

500 

30  .  6  25 

215 

4 

269 

5 

274 

J/  No  military  personnel  are 

assigned 

to  IDA 

2/  Includes 

Corporate 

and  Divis i  .in  Man 

jgement  and 

mission  support 

pers  onnel 

3uch  as 

guard  force. 

document  con: 

personnel,  finance,  reproduction,  and  other  administrative  services. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 

SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND  ORGANISATION  OF  THE  JOINT  CHIEFS  OF  STAFF 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 

PROGRAM  ELEMENT  LISTING 
{$  in  Thousands) 


DESCRIPTIVE 


FY19S1 

ACTUAL 

FY 1 982 
ESTIMATE 

FY 1 985 
ESTIMATE 

FY 1 984 
ESTIMATE 

SUMMARY 
PAGE  NUMBER 

Element 

Code 

Title 

6.5  MANAGEMENT  AND  SUPPORT 

65104D 

Tecnnical  Support 

to  OUSDR&E 

1 1  .200 

1 2 , 1 00 

16,649 

19.719 

598 

65106D 

General  Support, 

PA  AE 

2,205 

2,200 

5  ,712 

4,294 

603 

65107D 

Gei.eral  Support, 

Policy /ISA 

5,555 

2,100 

4,419 

1  ,652 

606 

65108D 

General  Support, 

Net  Assessment 

t  .918 

1  ,900 

4,006 

4  ,847 

612 

65109D 

General  Support, 

MRA4L 

2,615 

2,600 

5.014 

5.652 

618 

Grand  Total 

21  ,295 

20.900 

51  ,800 

54.144 

597 


4 


;T»;r  ■- 

V  ■  £*'■'£  , 
*-  «•»*,*  V**' 


1 


FY  1983  DESCRIPTIVE  StfMARV 


Program  Element  #651040 

Category  Management 


Title:  Technical  Support 

Budget  T'Tfvity:  £6  betense  Wide  Mission  Support 


A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Nunber 

FY1981 

Title  Actual 

FY1982 

Estimate 

FY1983 

Estimate 

FY1984 

Estimate 

Additional  to 
Completion 

Total  Estimated 
Costs 

Total  for  Program 

Element  11,200 

12,100 

16,649 

19,719 

Continuing 

Continuing 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Funds  technical  studies  related  to  research, 
development,  weapon  system  selection,  and  defense  planning  in  support  of  the  Office  of  the  Under 
Secretary  of  Defense,  Research  and  Engineering  (including  C^I  and  AE)  and  the  Organization  of  the 
Joint  Chiefs  of  Staff.  Studies  are  utilized  to  address  the  myriad  of  complex  issues  and  dynamic 
problems  facing  the  Department,  both  in  the  long  and  short  run:  examining  and  assessing  the 
implications  and  consequences  of  current  and  alternative  policies,  plans,  operations,  strategies  and 
budgets;  understanding  and  gaining  insight  into  the  complex  multifaceted  technological,  military, 
political,  and  acquisition  environment  in  which  future  defense  decisions  and  problems  will  be  posed, 
considered,  and  made.  Studies  constitute  an  essential  tool  of  management.  They  provide  independent 
and  objective  analyses  and  new  ideas  for  supporting  the  mission  of  the  Department  of  Defense. 

C.  BASIS  FOR  FY  1985  REQUEST:  Presently  known  and  predicted  defense  issues  and  their  impact  on 
defense  tactics,  long  range  planning,  and  future  weapon  system  requirements',  key  nuclear  and 
chemical  weapon  issues;  Congressionally-mandated  program  for  continued  Military  Critical  Technology 
List  (MCTL)  development,  the  integration  of  the  MCTL  into  the  export  control  process,  including 
technical  siqjport  of  COCOM  negotiations;  to  identify  time  phased  mixes  of  C^I  systems  that  satisfy 
the  needs  of  the  weapons  systems  that  they  must  support;  plan  and  perform  mission-oriented 
evaluations;  perform  technology  assessments;  and  to  identify  promising  technologies  which  may 
ameliorate  existing  deficiencies;  assess 


FY  1983  DESCRIPTIVE  SIAWARY 


Program  Element  065104D 

Category  Management  and  Support 


Title:  Technical  Support 

Budget  Activity:  <16  Defense  Wide  Mission  Support 


alternative  military  plans  programs  and  requirements;  evaluate  Defense  Acquisition  Policy/Strategy  and 
Industrial  Preparedness;  long  range  acquisition  planning  to  support  defense  strategy  and  policy 
development. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SIINfiARY :  The  FY  1983  program  included  herein  differs  from  that 
presented  in  the  FY  1982  bescriptive  Suimary'Tn  that:  The  FY  1983  program  will  emphasize  architectural 
planning  efforts  in  the  area  of  strategic  connectivity;  improve  the  planning  and  execution  of  a  mission- 
oriented  evaluation  of  the  C51  weapon  systems;  develop  techniques  for  improving  capabilities  to  assess 
and  enhance  readiness;  (focus  more  strongly  on  implementation  of  the  MCTL  in  the  export  control  process); 
newly  emerging  systems  will  be  examined  on  the  as-required  basis;  long  range  acquisition  resource 
planning  will  be  expanded  to  address  the  interrelationship  of  Defense  long  range  plans  with  the  National 
Economy  and  the  production/capitalization  planning  in  the  defense  industrial  base. 

E.  OTHER  APPROPRIATION  FUNDS:  Not  applicable  to  this  P.E. 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  provides  studies  and  analyses  support  to  meet  the 
needs  of  the  Under  Secretary  of  Defense,  Research  and  Engineering,  the  Organization  of  the  Joint  Chiefs 
of  Staff  (OJCS).  The  key  objective  of  the  OUSDRE  program  is  to  provide  detailed  analyses,  independent 
assessments  and  innovative  ideas  which  assist  planners  and  decisionmakers  to  use  our  appropriated 
resources  more  efficiently  and  with  these  resources  improve  the  effectiveness  of  the  deployed  military 
forces.  These  funds  are  used  to  support  the  USDRE  in  the  exercise  of  his  responsibilities  which  include: 
(1)  overall  responsibility  for  the  defense  RDT§E  program  for  acquisition  policy;  (2)  development  of  an 
integrated  long  range  strategy  for  the  allocation  and  use  of  research,  development  and  procurement 
resouces;  (3)  maintaining  our  technological  superiority  and  translating  our  technologies  into  deployed 
military  forces;  (4)  exploiting  more  fully  the  technological  and  industrial  strengths  of  our  allies,  our 
own  industrial  base  and  our  existing  military  forces  and  capabilities;  (5)  improving  our  understanding  of 
the  US/USSR  technology  balance  and  the  impact  of  Soviet  R6D  and  acquisition  programs  on  our  defense 
posture;  and  (6)  meeting  our  export  control  responsibilities  for  arms  and  defense-related  technologies. 
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FY  1983  DESCRIPTIVE  SUWARY 


Program  Element  8651040 

Category  Management  and  Support 


Title:  Technical  Support 

Budget  Activity:  86  Defense  Wide  Mission  Support 


The  statutory  functions  for  the  Joint  Chiefs  of  Staff  require  the  JCS  to  prepare  plans,  policies  and 
doctrine  and  provide  for  the  direction  of  operations  by  the  unified  and  specified  commands  when  directed 
by  the  Secretary  of  Defense.  Their  specific  responsibilities  include:  C 1 j  serving  as  the  principal 
military  advisers  to  the  President,  the  NSC  and  the  Secretary  of  Defense;  (2)  serving  as  military  staff 
in  the  chain  of  operational  coimtand  to  the  unified  and  specified  commands;  (3)  providing  strategic 
direction  of  the  Armed  Forces;  (4l  reviewing  plans,  programs  and  requirements;  (5)  providing  US  military 
representation  to  international  security  organizations,  mutual  defense  boards,  and  comnissions;  and  (6) 
provide  statements  of  military  requirements  and  strategic  guidance  for  use  in  the  development  of  budgets, 
military  aid  programs,  industrial  mobilization  plans,  and  research  and  development  programs.  The  studies 
and  analyses  performed  for  0SD/0JCS  provide  objective  assessments  for  use  in  evaluating  existing  and 
proposed  weapon  systems,  increasing  force  effectiveness,  improving  methods  employed  in  force  planning, 
and  estimating  the  relative  standing  of  selected  US,  NATO,  and  Soviet  weapons  technologies.  The  types  of 
studies  conducted  include  analytic  conparisons  of  functionally  similar  weapon  systems;  analysis  of  the 
effectiveness  of  fire  support,  close  air  support  and  air  defense;  analysis  of  command  and  control 
systems;  and  the  development  of  combat  models  for  the  support  of  force  planning.  The  USDRE  and  the  OJCS 
require  such  assistance,  separate  from  the  Service  sponsors,  to  provide  independent  and  objective  basis 
for  the  selection  of  proper  courses  of  action  in  carrying  out  their  responsibilities. 

G.  RELATED  ACTIVITIES:  Other  programs  contributing  to  the  effort  are  those  studies,  analyses,  tests  and 
evaluations  policy  and  resource  plans,  and  net  assessments  performed  by  the  Army,  Navy,  Air  Force,  OSD 
Net  Assessment,  the  Defense  Intelligence  Agency,  other  segments  of  OSD,  and  the  CIA. 

H.  WORK  PERFORMED  BY:  The  Institute  for  Defense  Analyses;  RAND  Corporation,  RDA,  MITRE,  SAI;  BETAC; 
EG5G;  IBM,  B-K  dynamics;  IMI;  the  Analytic  Science  Corporation;  System  Planning  Corporation. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS; 

1.  FY  1981  Program:  The  following  major  studies  and  analyses  were  performed:  Development  of  a 
generic  Environmental  tmpact  Statement  for  a  nuclear  weapon  storage  facility;  evaluation  of  the  potential 
role  of  future  special  nuclear  weapon  designs  in  support  of  US  intervention  forces;  assessment  of 
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Category  Management  and  Support 


Title:  Technical  Support 
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vulnerability  of  US/NATO  air  bases  and  support  facilities;  estimates  of  costs  and  capabilities  of 
appropriate  area  air  defense  systems;  analysis  of  current  data  and  mobilization  potential  of  the  US 
shipbuilding  and  support  industries;  development  of  quantitatively  oriented  framework  for  estimating  the 
expected  savings  from  the  use  of  competition  early  in  the  production  phase  of  (Army)  weapon  systems 
procurement;  analysis  to  resolve  specific  issues  in  the  effectiveness  of  air-to-  air  weapons;  revision  of 
the  MCTL  and  implementation  of  the  MCTL  in  the  export  control  process;  development  of  an  integrated  plan 
for  integrating  sensor,  commo  and  data  processing  systems  for  European  Theater;  evaluation  of  the 
operational  test  program  foT  strategic  ballistic  missile  weapon  systems;  evaluation  of  logistic  and 
mobility  requirements;  evaluation  of  cost  and  effectiveness  measures  for  various  chemical  weapons 
systems;  improve  cost  estimating  for  major  weapon  systems;  computed  mobilization  requirements  for 
Industrial  Preparedness  Planning;  continued  assessment  of  Space  Shuttle  performance  improvement  options; 
cruise  missile  penetration  capabilities. 

2.  FY  1982  Program:  Requirements  for  studies  and  analyses  include:  develop  a  mission-oriented 
evaluation  of  the  (21  weapons  systems  that  support  the  air  battle;  generate  an  architectural  plan  for 
identifying  and  evaluating  alternative  options  for  C^I  support  to  theater  nuclear  forces;  develop  and 
evaluate  alternative  space-based  systems  configurations  that  would  be  supportive  of  hemisphere 
surveillance  requirements  and  responsive  to  the  needs  of  tactical  commanders,  develop  indepth,  technical 
support  for  US  positions  for  upcoming  international  negotiations  for  multilateral  control  of  technology 
and  products  of  Soviet  Bloc  and  continue  work  for  development  and  implementation  of  the  MCTL;  continue 
assessment  of  competition  as  an  acquisition  strategy  in  procurement  of  selected  weapon  systems;  continue 
analysis  of  air-to-air  missile  performance;  and  integrated  anti-air  warfare;  continue  analysis  of 
alternatives  to  existing  basing  concepts  for  US/NATO  Tactical  Air  Forces;  investigate  reinstitution  of 
the  construction  of  US  Navy  ships  in  US  shipyards,  examine  performance  and  military  value  of  nuclear 
versus  non-nuclear  surface  combatant  ships;  evaluate  alternative  air  support  forces;  examine  low  cost 
tactical  weapon  concepts;  identify  critical  issues  in  OTH  radars  for  maritime  air  surveillance;  develop 
systems  options  for  enhancing  light  divisions;  alternatives  for  Joint  Rapid  Deployment  Force  (JRDF)  air 
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Category  Management  and  Support  Budget  Activity:  #6  Defense  Wide  Mission  Support 


defense;  assess  ammunition  production  base  balance  and  long  term  requirements  study;  determine  optimized 
chemical  weapon  stockpile  mix  and  examine  safety,  security,  and  command  and  control  issues  associated 
with  chemical  weapons;  examine  advanced  coumand  and  control  issues  associated  with  chemical  weapons; 
examine  advanced  command  and  control  concepts  for  nuclear  weapons;  assess  the  military  utility  of  a 
standoff,  air  delivered,  earth  penetrator,  nuclear  weapon  system;  assess  critical  material  needs  related 
to  national  security;  design  and  develop  a  plan  to  test  policies  and  procedures  for  mobilization/surging; 
focus  on  major  acquisition  plans;  assess  Space  Shuttle  issues  and  cruise  missile  survivability;  explore 
emerging  technologies  on  the  combat  capabilities  of  future  aircraft. 

3.  FY  1983  and  FY  1984  Programs:  The  anticipated  study  program  will  consist  of:  Studies  and 
analyses  comparing  the  use  of  long  range  missiles  (S-A,  A-A,  S-S)  with  the  uses  of  aircraft  with  short 
range  weapons;  long  range  surveillance  and  targeting  systems  and  their  capability  to  provide  targeting 
information  for  advanced  weapon  systems;  studies  and  analysis  relevant  to  area  air  defense  problems,  as 
well  as  studies  and  analyses  in  the  area  of  maritime  AAW,  ASW,  strike  warfare,  defense  of  CVGB, 
projection  of  naval  power;  create  an  architectural  plan  identifying  and  evaluating  options  for  enhancing 
connectivity  to  the  strategic  forces;  initiate  the  planning  and  execution  of  a  mission-oriented 
evaluation  of  the  C^I  weapons  systems  that  support  the  land  battle  in  an  integrated  battlefield;  support 
air  defense  modernization  efforts  by  examining  technological  alternatives  in  an  operational  context; 
proceed  with  development  and  implementation  of  MCTL;  improve  nuclear  accident  response  planning;  examine 
major  issues  associated  with  employment  of  theater  nuclear  forces;  improve  capabilities  for  crisis 
management;  improve  the  acquisition  process;  improve  industrial  preparedness  policy  and  strategy;  focus 
long  range  planning  to  meet  future  defense  needs;  examine  issues  associated  with  our  ability  to  conduct 
protracted  nuclear  war. 

4.  Program  to  Completion:  The  study  program  is  a  continuing  program. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #651 06D  Title:  General  Support  -  PA&E 

DoD  Mission  Area:  Management  and  Support  Budget  Activity:  #6  -  Defensewide  Management  and  Support 

A.  RESOURCES  (PROJECT  LISTING):  ($  in  thousands) 


Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional  to 
Compl etion 

Total  Estimati 
Costs 

TOTAL  FOR  PROGRAM  ELEMENT 

$2,205 

$2,200 

$3,712 

$4,294 

Continuing 

Continuing 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Provides  the  contractual  costs  to  support  technical  studies  on  behalf  of  the 
Office  of  the  Director,  Program  Analysis  and  Evaluation. 


C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Funds  are  required  to  support  technical  research  and  independent  studies  for  use  in  anal^tii 
and  evaluating  proposed  and  alternative  defense  programs. 

D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  Cost  Data  for  FY  1982  reflects  projects  requiring  new  or  more  intensive  treatmei 
in  FY  1982,  and  also  items  that  were  deferred  because  of  reduced  FY  1981  funding.  Key  examples  are  the  investigation  of  US 
defense  posture  in  potential  trouble  spots,  alternative  defense  measures  for  management  of  potential  crisis  situations,  and 
investigation  of  causes  of  cost  growth  of  weapon  systems. 

E.  OTHER  APPROPRIATION  FUNDS:  None. 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  These  technical  research  studies  are  aimed  at  problem  areas  of  DoD  force  planning  and 
major  force-oriented  programs.  The  thrust  of  this  research  proqram  is  to  serve  one  or  more  of  the  following  key  purposes: 

(1)  develop  new  and  improved  methodologies  to  be  used  in  evaluating  alternative  defense  programs,  force  structures,  and  weapoi 
systems  acquisition;  (2)  examine  critical  technical  problems  across  Service  lines;  (3)  obtain  independent  and  objective 
appraisals  of  critical  problems;  and/or  (4)  obtain  technical  expertise  not  available  within  DoD. 

G.  RELATED  ACTIVITIES:  Other  programs  related  in  part  to  this  effort  are  technical  studies  by  the  Under  Secretary  of  Defense  foi 
Research  and  Engineering,  Defense  Advanced  Research  Projects  Agency,  Defense  Nuclear  Agency,  and  the  Army,  Navy  and  Air  Force 
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H.  WORK  PERFORMED  BY :  This  work  is  managed  by  the  Office  of  the  Director,  Program  Analysis  and  Evaluation.  Current  contractors 
include  the  Analytical  Sciences  Corporation,  Arlington,  Virginia;  Institute  for  Defense  Analyses,  Arlington,  Virginia;  Rand 
Corporation,  Santa  Monica,  California;  General  Research  Corporation,  McLean,  Virginia;  Information  Spectrum,  Inc.,  Arlington, 
Virginia;  Operations  Research,  Inc.,  Silver  Spring,  Maryland;  Ramcor,  Inc.,  Vienna,  Virginia;  Science  Applications,  Inc., 
Littleton,  Colorado;  Systems  Planning  Corporation,  Arlington,  Virginia;  Tecolote  Research,  Inc.,  Santa  Barbara,  California; 

BDM,  McLean,  Virginia;  Systems  Research  and  Applications  Corporation,  Arlington,  Virginia;  TRW,  Inc.,  McLean,  Virginia; 

and  Northrop,  Hawthorne,  California.  Formal  selections  have  not  been  made  on  competitive  efforts. 

I .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  Prior  studies  have  produced  better  data  and  methodology  for  analyzing  and  eva’i  .•'g 
alternative  Defense  programs  and  resource  allocations.  Specific  past  accomplishments  include  technical  studies  of  wer . o 
effectiveness  and  capabilities;  development  of  guidelines  on  parametric  cost  estimating  relationships  for  new  weapc.  secerns 
for  use  by  Service  cost  organizations;  independent  analyses  of  life  cycle  cost  estimates  for  proposed  systems;  devel opment  of 
methodology  to  evaluate  strategic  force  program  alternatives;  evaluation  of  the  survivability  ^f  forces;  the  modification  end 
application  of  mathematical  models  for  examining  the  deployment  of  US  forces  in  various  scenarios;  development  of  comparable 
performance  data  for  US,  USSR,  and  free  world  foreign  combat  aircraft;  development  of  models  to  estimate  the  reinforcement 
capability  of  Warsaw  Pact  forces;  and  analyses  of  comparative  force  balances. 

2.  FY  1982  Program:  The  FY  1982  program  continues  the  emphasis  for  improved  understanding,  data  and  methodologies  for  ana¬ 
lyzing  and  evaluating  technical  issues  and  alternative  defense  programs.  Research  and  studies  are  being  conducted  of  alter¬ 
native  strategic  force  postures  and  improved  strategic  communications.  Research  is  continuing  to  develop  improved  method¬ 
ology  for  estimating  the  cost  of  proposed  weapon  systems  and  to  provide  independent  analyses  of  cost  estimates.  Studies 
are  being  made  of  alternative  force  deployments  and  programs  in  foreign  areas  including  particularly  the  readiness  and 
vulnerability  of  forces.  Studies  are  also  underway  to  examine  alternative  general  purpose  force  structures  in  the  areas 

of  land,  naval,  tactical  air  and  mobility. 

3.  FY  1983  Planned  Program:  The  planned  program  for  FY  1983  reflects  the  increasing  demand  for  independent  technical  research, 
studies  and  advice  on  complex  and  controversial  programs.  Research  studies  are  planned  of  strategic  and  space  defense  programs 
including  alternative  means  of  supporting  US  forces  and  comparisons  of  the  utility  and  cost  of  the  alternatives.  Research 

will  be  conducted  to  develop  better  methods  and  data  for  estimating  production  costs  at  a  lower  level  of  aggregation  than 
airframe  (i.e.,  wings,  stabilizers,  etc.).  Independent  analyses  will  be  obtained  of  proposed  new  weapon  systems.  Research 
is  planned  for  unique  problems  that  affect  defense  program  costs  such  as  examining  the  indirect  costs  of  weapon  systems, 
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including  why  dramatic  growth  has  occurred,  how  different  companies  define  these  costs,  and  ultimately,  what  can  be  done 
about  this  cost  growth.  Independent  research  and  studies  will  be  made  of  alternative  force  mixes  and  the  readiness  of 
forces  in  foreign  areas.  In  the  area  of  general  purpose  forces,  research  will  be  conducted  to  develop  better  methods  to 
evaluate  alternative  force  structures  and  weapon  system  effectiveness  and  to  compare  alternate  weapon  systems. 

4.  FY  1984  Planned  Program:  The  FY  1984  program  will  continue  the  emphasis  on  developing  better  understanding,  data  and 
methodologies  for  use  in  analyzing  and  evaluating  alternative  force  structure,  weapons  acquisition  programs,  and  resource 
allocation.  Specific  projects  are  not  yet  identified,  but  the  program  will  give  emphasis  to  technical  issues  and  program 
issues  which  will  become  critical  for  decision  at  that  point  in  time. 

5.  Program  to  Completion:  This  is  a  continuing  program  to  improve  the  technical  and  analytical  base  and  methods  used  in 
the  analysis  and  evaluation  of  alternative  defense  programs  and  weapon  systems. 
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Pi’  1983  DESCRIPTIVE  SUNMARY 


Program  Element :  365107) 

Category:  Management  and  Support 

A.  RESOURCES  (Project  listing):  ($  in  Thousands) 


Title:  General  Support -Pol icy 

Budget  Activity:  *6  Programwide  Management  and  Support 


Project 

Number 


Under  Secretary  of  Defense  (Policy) 
Total  Eor  Program  Element 


FY  1981  FY  1982  FA’  1983 

Actual  Estimate  Estimate 

“57355"  "7,  WO  '  T,TB  " 


FY  1984  Add ' 1  to 
Estimate  Completion 
1,652 

Cont inuing 


Total 

Est.  Costs 


Continuing 


B.  BRIEF  DESCRIPTION  OF  ELEMENT:  The  Funds  provided  to  this  program  element  support  military  interdepartmental  and  contract 
policy  research  projects  on  national  security  issues  under  the  cognizance  of  the  Under  Secretary  of  Defense  (Policy).  Analytic;] 
requirements  of  all  policy  components  except  the  Director,  Net  .Assessment,  are  included  in  this  request. 

C.  BASIS  FOR  FY  1983  RITES E  REQUEST:  This  consolidated  request  is  intended  to  provide  the  Under  Secretary  of  Defense  (Policy), 
the  Assistant  Secretary  (International  Security  Policy),  the  Assistant  Secretary  (International  Security  Affairs)  and  subsidiary, 
staff  components  with  independent,  expert  analysis  of  policy  options  associated  with  defense  renewal  programs.  The  request  is 
based  on  a  research  agenda  reflecting  the  USD(P)'s  priority  concerns:  improvements  to  US  defense  posture  with  respect  to  Soviet 
strategic  and  conventional  threats,  correlation  of  IIS  forces,  policy,  and  strategy,  enhanced  security  measures  to  assure  con¬ 
tinuing  access  to  oil  and  other  strategic  materials,  strengthening  of  NATO  political  cohesion  and  commitment  to  force  improve¬ 
ments,  and  revitalization  of  regional  collective  security  capabilities  and  conmitment s .  In  each  area,  research  funded  under  the 
program  provides  analytical  capabilities  only  when  DoD  or  other  USG  staff  capabilities  are  inadequate.  Research  is  obtained 
from  the  war  colleges,  public  and  private  universities,  research  institutes,  and  firms  whose  perspectives  may  differ  from 
those  of  DoD,  thus  providing  a  wide  range  of  inputs  to  policy  development.  This  research  supplements  rather  than  replaces 
in-house  analysis.  This  request  does  not  include  personal  services  consulting. 

D.  COMPARES  ION  WITH  FY  1982  DESCRIPTIVE  SLM4ARY:  The  FY  1983  program  is  intended  to  continue  support  at  the  FY  1981  actual 
and  1982  requested  level  of  effort,  (4.114  m) ,  adjusted  for  inflation.  Level  constant  dollar  requirements  reflect  the 
need  for  ongoing  support  to  multi-year  research  programs  associated  with  the  Department's  effort  to  (1)  align  policy  and 
strategy  with  the  actual  strategic  and  conventional  power  projection  capabilities  of  US  forces  in  the  near-term,  and 

(2)  link  medium-  to  longer-term  force  enhancements  directly  to  the  projected  threat  environment.  This  task  is  acknowledged 
to  be  a  massive  under-taking  in  terms  of  personnel  and  hardware  program  commitments.  The  Policy  study  effort  for  F)'  1982 


and  FY  1983  represents  a  modest  collateral  investment  in  overall  resource  planning,  based  on  (1)  improved  assessments  of 
the  international  politico-military  environment,  and  (2)  development  of  associated  policy  initiatives.  IXjo  to  reduced 
appropriations  in  FY  1982,  it  has  been  necessary  to  defer  planned  incremental  payments  and  stretch  out  multi-year 
programs.  Full  funding  in  FY’  1983  is  requied  to  prevent  mid- stream  cancellation  of  major  studies. 

I:.  OTHER  APPROPRIATION  FUNDS:  None. 

F.  DETAILED  BACKGROUND  DESCRIPTION:  'Die  FY  1983  Policy  Research  program  has  been  developed  on  the  hasis  of: 

(a)  carryover  requirements  resulting  from  the  FY  82  funding  shortfall,  (b)  an  assessment  of  new  and  continuing 
research  requirements,  (c)  evaluation  of  available  staff  assests,  results  from  prior  year  programs  and  work 
sponsored  by  other  agencies  and  (d)  a  desire  to  support  a  balanced  and  responsive  program  that  supplements 
basic  research  on  future  policy  directions  with  analytical  support  for  anticipated  national  security  policy 
descision  points.  The  program  continues  to  stress  interdisc iplinary  study  efforts,  developing  new  information, 
articulating  varied  perceptions  of  defense  issues  and  options,  and  evaluating  differing  policy  options. 

Management  of  the  program  is  subject  to  USD (Pol icy)  review  and  approval,  and  is  guided  by  the  following 
criteria: 

-  Validated  utility  of  anticipated  findings  for  the  policy  development  requirements  of  the  staff 
component  requesting  the  study, 

-  Demonstrated  relevance  of  research  to  the  overall  mission  of  the  Office  of  the  Under  Secretary 
(Pol icy j , 

-  Anticipated  contribution  of  research  results  to  effective  forecasting  of  security  requirements, 

-  Technical  feasibility,  including  access  to  required  information  sources, 

-  Priority  of  subject  matter, 

-  Non-availability  of  research  from  other  sources,  including  staff  analysis, 

-  Propriety  of  DoD  sponsorship  (as  opposed  to  sponsorship  by  other  agencies), 

-  Economy  and  efficiency  of  research  approach,  and 

-  Prospects  for  economies  and  efficiencies  elsewhere  in  DoD  as  a  result  of  studies  conducted  under 
the  USD(P)  program. 

G.  RELATED  ACTIVITIES:  The  Policy  Research  program  is  developed  with  an  awareness  of  the  results  of,  and  plans 
for,  relevant  politico-military  analyses  performed  by  other  DoD  elements,  e.g.,  OSD  Net  Assessment ,  OASD(PAfjE), 

OJCS  and  the  military  services,  as  well  as  studies  of  the  State  Department,  CIA,  Energy  Department,  ACDA,  and 
non-government  scholars.  OUSD  (Policy)  co-funds  research  with  other  government  agencies  where  a  mutuality  of 
substantive  interest  provides  the  opportunity  to  achieve  additional  economy  and  efficiency.  To  strengthen  coordination 
of  research  planning  and  management  in  the  politico-military  area,  CUSD  (Policy)  continues  to  participate  actively  in 
appropriate  inter-departmental  working  groups  and  provides  a  single  point  of  independent  review  for  research  requirements 


identified  by  sub -components.  This  process  prevents  duplication  of  effort  within  the  Policy  Research  program  and  permits 
centralized  prioritization  of  study  requests  generated  at  staff  level. 

H.  WORK  PERFORMED  BY:  The  FY  1983  program  is  planned  to  be  performed  by  a  variety  of  organizations  including  academic 
study  centers,  commercial  analytical  organizations,  not-for-profit  organizations.  Federal  Contract  Research  Centers, 
and  selected  DoD  elements  having  research  capabilities  relevant  to  00 SD  (Policy)  needs.  Research  organizations 
presently  performing  studies  and  potential  organizations  representing  the  range  available  for  selection  in  Pi’  1983 
include:  the  Rand  Corporation,  General  Research  Corporation,  BDM  Corporation,  System  Planning  Corporation,  Stanford 
University,  SRI  International,  the  National  Defense  University,  US  Military  Academy,  R5D  Associates,  and  others. 

Once  a  project  contractor  is  selected,  a  close  working  relationship  is  established  between  DoD  staff  personnel 
concerned  with  the  results  of  the  research  and  the  contractor's  technical  staff.  Senior  DoD  personnel  (including 
the  Under  Secretary  for  Policy)  participate  directly  in  study  task  development  and  approval,  in-process  review, 
and  the  final  evaluation  and  utilization  of  research  results. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1982  and  Prior  Accomplishments:  Recent  policy  studies  reflect  a  change  in  USD(P)  philosophy  concerning 
the  types  oi  projects  to  which  research  resources  may  be  best  applied.  Previously,  a  number  of  Policy  studies  had 
a  general,  academic  flavor,  and  addressed  international  issues  of  concern  to  DoD  and  other  agencies.  Although  such 
studies  broaden  the  perspective  of  decisionmakers,  it  is  often  difficult  to  identify  the  specific  utility  of  findings 
with  respect  to  more  parochial  defense  concerns.  Beginning  in  FY  1981,  and  continuing  in  FY  1982  research  program 
development,  we  have  devoted  an  increasing  share  of  our  resources  to  fa)  integrated  analysis  of  pol it ico/ economic/ 
military  quest  ions,  and  (b)  shorter  studies  (both  in  terms  of  time  to  prepare  and  length  of  product),  focusing  on 
nearer-term  (but  not  operational)  questions.  A  preliminary  assessment  indicates  that  study  pay-offs  have  become 
more  identifiable.  Notable  pay-offs  include:  wetter  criteria  for  identification  of  ambiguous  warning  indicators 

of  Soviet  bloc  readiness  changes,  development  of  a  technical  data  base  for  defense  and  repair  of  crude  oil 
facilities,  initiatives  for  improving  crisis  management  procedures  in  NATO ,  improved  methods  for  assessing  the 
combat  effects  of  RSI  variables,  tighter  controls  on  transfers  of  military- significant  technologies  to  the  Soviet 
Bloc,  and  better  evaluation  of  the  economic  consequences  of  transfers  of  resources  to  defense. 

2.  FY  1983  Planned  Program:  The  program  of  studies  proposed  for  FY  1983  represents  a  prioritized  selection 
of  presently  identified  external  research  requirements  for  OUSD(P)  components  exclusive  of  Net  Assessment.  The 
thrust  of  the  program  will  be  to  create  the  analytical  tools  needed  to  insure  long-term  correlation  between 
programs  and  policy.  A  description  of  studies  now  planned  for  FA’  83,  as  well  as  continuing  FY  81-82  projects 
requiring  incremental  funding,  is  as  follows: 
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Project  Description/Contractor 


-1 


Actual 

Planned 

Proposed 

(Thousands) 

(Thousands) 

(Thousands) 

FY 

81  Program* 

FY  82  Program 

FY  83  Program 

1.  Projects  Completed  (Total) 

3,355 

■ '  T,m  — 

'  4,419 - 

2.  Continuing  Projects 

FY  81 

FY  82 

FY  83 

a.  NATO  Management:  Peace-to-Crisis  Transition  (RAND) 

50 

~7T~ 

b.  NATO  Burdensharing  (USMA) 

7 

7 

7 

c.  Future  Political  Alliances  in  the  Caribbean  (TBS) 

20 

20 

20 

d.  Alternate  Procedues  for  Technology  Assessment  (DSC) 

30 

50 

e.  RSI  Contribution  to  Combat  Effectiveness  (BEM) 

30 

30 

30 

f.  East  Asia  (USAF) 

8 

8 

8 

g.  Impact  of  NATO  and  US  Reindustrial izat ion  on  Mobilization  (TBS) 

24 

h.  Integrated  Long-term  Defense  Strategy  (Pan  Heuristics/RDA) 

243 

600 

900 

i.  Analysis  of  the  9th  Polish  Party  Congress  (RAND) 

20 

20 

j .  Recurrent  Ambiguous  Signals  in  Europe  and  Repeatable  NATO 
Responses  (RDA) 

40 

24 

k.  Inhibiting  the  Growth  of  the  Soviet  Military-Industrial 

Base  (MRC) 

26 

50 

1.  Expanded  US-Japanese  Security  for  the  1980's  (SRI) 

32 

24 

m.  DoD  Cost  Saving  Study  (Competitive  Award) 

100 

50 

n.  Energy  Trade,  Technology  Transfers,  and  East-West  Relations 
(J.  Cooper  Assoc.) 

50 

50 

30 

o.  Strategic  Policy  Research  (RAND) 

250 

750 

1,000 

p.  C3  Policy  Issues  (TBD) 

100 

45 

q.  Content  Analysis  of  Soviet  Declaratory  Policy  on  Arms 

Control  (Soviet  Watch  Study)  (Quantitative  Validation 
of  Soviet  Behavior  Study,  1980)  (AISI) 

32 

118 

150 

r.  Forecasting  the  Political  Orientation  of  Less 

Developed  Countries  (TBS) 

50 

75 

s.  Implications  for  the  RDF  of  an  Expanded  NATO  Role 

Oats ide  the  Central  Front  (TBS) 

150 

100 

t.  Plan  for  Industrial  Mobilization  Exercise  (Competitive  Award) 

30 

30 

* (Projects  will  not  total  FY  81  program  because  only  those  FY  81  projects  requiring  FY  82  or  FY  83  funding  are  listed) 
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3.  New  Projects  for  FY  1982 


a.  Space  Defense/Offense  (TBS]  110 

b.  Military'  Governments  in  the  Southern  Cone  of 

South  America  (Hoover  Institution]  18 

c.  US-Norway  Bilateral  Study  (Phase  11)  (SPC)  40  40 

d.  Critical  African  Issues  Workshop  (TBS)  30  50 

e.  Feasibility  of  Sea-level  Panama  Canal  (Competitive  Award)  10 

4.  New  Projects  for  FY  1983 

a.  Economic  and  Financial  Vulnerabilities  of  Key  LDCs  (TBS)  ’0 

b.  Impact  of  Various  Energy  Disruption  Contingencies  on 

national  and  Global  Security  (TBS)  160 

c.  Framework  for  Assessment  of  Naval  Confidence  Building 

Measures  (SPA)  25 

d.  Mobilization  Issues  Affecting  US  Reinforcement  of  NATO  and 

other  Deployment  Contingencies  (TBS)  150 

e.  Arab-Israeli  Balance  Assessment:  A  Mission  Specific 

Approach  (RAND)  50 

f.  Soviet  Energy  and  East  West  Trade  (TBS)  88 

g.  Projected  Defense  Budgets  of  Key  LDCs  (TBS)  90 

h.  Lebanon:  Diarmament  and  Reintegration  into  Normal  Society 

of  the  Militias  (TBS)  60 

i.  Muslim  Impact  in  East  Asia  (TBS)  120 

j.  US  Policy  on  Technology  Transfers  (TBS)  110 

k.  Arms  Exports  Industrial  Structure  and  Capacity,  Phase  11  (GRC)  50 

l.  Philippine  Base  Renegotiations  (TBS)  120 

m.  Economic  Competition  with  the  USSR  (TBS)  22 

n.  Changing  Impact  of  Persian  Gulf  Oil  Exporting  States  on  the 
Economic,  Political,  and  Military  Posture  of  Other  Regional 

States  (TBS)  60 

o.  US  Defense  Facilities  in  Australia  (TBS)  22 

p.  Economic  Mobilization  (TBS)  60 

q.  Potential  Security  Challenges  to  the  US  and  its  Allies 

in  Micronesia  (TBS)  60 

r.  Prospects  for  .Japan/Korea  Defense  Cooperation  (TBS)  60 
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s.  Framework  for  Rationalization  of  Security  Assistance  (TBS) 

t.  Analysis  of  Soviet  Desant  Doctrine  5  Tactics  (C5L) 

u.  Correlation  of  Forces  in  Korea  (CSL) 

v.  US/NATO  LRTNT  and  Flexible  Response  (II SC) 

w.  Resource  Transfers  to  Defense  in  Times  of 
Emergency  (Stanford  U.) 

x.  International  Economic/Energy  sector  Initiatives  (TBS) 

y.  Space  Policy  for  the  Shuttle  era  (TBS) 

z.  Policy  Considerations  in  Industrial  Mobilization  (TBS) 


150 

"5 

SO 

100 

8 

225 

no 

69 


5.  FY  1984  Planned  Program:  The  FY  1984  program  is  expected  to  require  funding  at  a  level  similar 
to  that  established  for  FY  83.  Level  constant  dollar  funding  during  the  period  assumes  a  continued  requirement 
for  politico -military  analysis  with  no  increase  in  staff  analytical  capability.  If  the  FY  1982  and  FI'  1983 
programs  develop  as  anticipated,  the  FY  1984  program  will  concentrate  study  resources  in  topical  areas 
identified  above.  The  Policy  Study  Program  in  part  anticipates  and  in  part  responds  to  politico -military 
developments.  To  the  extent  allowed  by  stabilization  of  international  regimes,  we  will  attempt  to  reduce 
funding  requirements  for  studies  that  respond  to  international  developments. 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  #65108D 
DOD  Mission  Area: 


A.  RESOURCES:  (PROJECT  LISTING)  ($  IN  THOUSANDS) 


Project 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional  to 

Total  Estimated 

Number 

Title 

Actual 

Estimated 

Estimated 

Estimated 

Completion 

Cost 

TOTAL  NET  ASSESSMENT 

1,918 

1,900 

4,006 

4.847 

Continuing 

Continuing 

B.  BRIEF  DESCRIPTION  OF  ELEMENT:  This  element  provides  contractual  support  for  net  assessments  (OSD/NA)  or  for  studies  to 
support  assessments  of  military  balances  done  for  the  Secretary  of  Defense  to  respond  to  his  concerns  about  the  balances,  and 
to  improve  Net  Assessment  methodology. 

C.  BASIS  FOR  FY  1983  RDT&E  REQUEST:  Provide  for  research  and  studies  to  support  the  determination  of  the  military  balance  of 
the  U.S.  relative  to  potential  adversaries  and  to  aid  in  formulating  appropriate  defense  issues,  decisions,  and  policies. 

This  program  also  supports  the  development  of  new  methods  and  approaches  to  Net  Assessment  within  DOD.  The  estimate  recognizes 
the  increasing  demand  for  net  assessment  by  the  Executive  Branch  and  the  Congress,  provides  for  development  of  improved  method¬ 
ologies  for  OSD/JCS  and  Service  net  assessments,  and  responds  to  net  assessment  related  issues.  Four  balance  areas  are  focused 
upon  currently  to  provide  net  assessments  for  the  Secretary  of  Defense. 

D.  COMPARISON  WITH  FY  82  DESCRIPTIVE  SUMMARY:  This  descriptive  summary  continues  the  basic  1981  research  program.  Emphasis 
continues  on  research  which  will  improve  net  assessments  and  the  methodology  to  do  them.  The  focus  of  the  FY  83  Net  Assessment 
program  will  continue  to  be  on  the  East  Asia  Balance,  Military  Balance  in  Europe,  Military  Investment  Balance,  Strategic 
Balance  and  some  regional  balances.  It  also  continues  to  recognize  and  is  designed  to  satisfy  some  of  the  increasing  demand 
for  comparative  analyses  of  particular  balance  areas  within  DOD,  the  Executive  Branch  and  Congress.  A  major  addition  to  the 

FY  83  program  is  support  for  the  Joint  DOD/DCI  Net  Assessments  being  prepared  at  the  Secretary's  direction.  Emphasis  has  been 
given  in  paragraph  I  below  to  the  explanation  and  description  of  results  of  past  research.  However,  it  is  clear  that  the 
research  in  this  program  is  often  analagous  to  basic  research  and,  therefore,  is  not  ameanable  to  evaluation  as  an  aid  to 
current  decisions,  actions,  policies  and  management  Issues. 

E.  OTHER  APPROPRIATION  FUNDS:  None.  Other  organizations  co-sponsor  or  participate  in  research  projects  with  OSD/NA.  This 
increases  overall  benefit  of  specific  research  projects  to  DOD. 
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Title:  General  Support  to  Net  Assessment  (OSD/NA) 

Budget  Activity:  #6  Programwide  Management  and  Support 
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F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  program  supports  OSD/NA  in  providing  systematic  net  assessments  (N/A)  of 
aspects  of  the  military  balance  for  the  Secretary  of  Defense.  Net  assessment  is  an  analytical  approach  which  emphasizes 
comparison  of  relevant  aspects  of  overall  military,  economic  and  political  power/capabilities  of  different  nations. 

Measures  of  force  effectiveness  which  include  qualitative  factors  such  as  training,  maintenance  and  logistics  practices, 
tactical  doctrine,  organizational  flexibility,  strategy,  geography,  etc.,  are  required  where  possible.  Likely  outcomes  of 
conflicts  are  investigated  and  trends  over  time  analyzed.  Net  assessments  are  done  at  different  levels  of  the  U.S.  Govern¬ 
ment  for  decisionmakers  with  different  levels  and  scope  of  reponsibility  and,  therefore,  unique  perspectives.  Within  OSD, 
proprietary  net  assessments  are  conducted  for  the  SecDef  to  shed  light  on  major  trends  in  military  balances,  so  as  to 
discover  emerging  problems  or  opportunities.  Assessing  the  strengths,  weaknesses  and  vulnerabilities  of  each  side  is  a 
major  output  of  net  assessments.  It  is  a  natural  adjunct  to  thoughtful,  executive-level  management.  It  is  a  diagnostic 
device  tailored  to  assist  the  policy  maker  in  dealing  with  problems  which  affect  the  character  and  success  of  the  total 
enterprise.  The  OSD/NA  analyses  provide  the  Secretary  of  Defense  with  descriptions  and  diagnoses  of  problem  areas  or 
opportunities  to  assist  him  in  utilizing  existing,  and  allocating  new,  DOD  resources  more  effectively  and  efficiently  to 
better  accomplish  our  national  security  goals.  Additionally,  deficiencies  and  uncertainties  in  intelligence  or  friendly 
forces  information  and  analysis  are  documented  for  appropriate  action.  Improvements  in  net  assessment  methodology  and 
analysis  are  needed  because  there  are  major  topics  which  are  not  analyzed  well  now.  In  particular,  we  need  better  compar¬ 
isons  of  the  likely  performance  of  military  organizations  as  affected  by  strategy,  quality  of  manning,  leadership  training, 
logistics,  C3  and  tactical  doctrine.  Readiness  and  personnel  skill  levels  are  not  incorporated  very  well.  Assessments 

do  not  include  the  full  range  of  likely  contingencies  and  initial  conditions  of  conflict.  Better  descriptions  of  the 
plausible  scenarios  against  which  we  should  test  our  policies  and  forces  are  required.  Analytical  capabilities  do  not 
allow  appropriate  testing  of  policy  and  force  alternatives.  Ways  of  integrating  existing  military  judgements  needs 
to  be  improved.  A  substantial  and  long-term  effort  is  required  to  improve  our  capability  to  do  first  rate  net  assessments. 

G.  RELATED  ACTIVITIES:  Other  programs  contributing  to  this  effort  are  net  assessments  and  supporting  studies  being 
performed  by  the  Services  and  other  elements  in  OSD  and  DOD.  There  are  also  supporting  efforts  by  the  intelligence  community 
to  provide  quantitative  and  qualitative  data  concerning  foreign  military  forces;  economic,  political  and  technical  posture; 
and  other  related  national  resources.  Elements  of  OSD  and  the  Services  provide  comparable  U.S.  military  posture  data. 
Finally,  complementary  efforts  by  other  executive  branch  agencies  are  used.  All  of  these  inputs  and  the  results  of  this 
contractual  support  are  integrated  into  the  net  assessments  as  appropriate  and  provided  to  the  SecDef.  The  results  of 
OSD/NA  research  efforts  are  also  used  by  other  organizations  and  activities  within  DOD  and  the  U.S.  Government. 
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Program  Element:  i765108D  Title:  General  Support  to  Net  Assessment  (N/A) 

DOD  Mission  Area:  _  Budget  Activity:  tffe  Programwide  Management  and  Support 

H.  WORK  PERrORMED  BY:  This  research  program  is  managed  by  the  Director,  Net  Assessment,  OSD.  Current  contractors  include: 

Rand  Corporation,  BDM  Corporation,  Research  and  Development  Associates  (RDA),  Hudson  Institute,  Boeing  Aerospace  Company, 

C&L  Associates,  System  Planning  Corporation  (SPC),  Naval  Postgraduate  School,  The  Analytical  Sciences  Corporation,  Analytical 
Assessments  Corporation,  MITRE,  Advance  International  Studies  Institute,  Brookings  Institute,  SRI  International,  Harvard 
(Kennedy  School  of  Government),  Carnegie  Melon  University  and  Yale  University. 

I.  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomplishments:  All  OSD/NA  research  is  selected  and  executed  to  support  the  net  assessments 
being  prepared  for  the  Secretary  of  Defense.  Sometimes  the  result  of  research  for  one  particular  fiscal  year  is  integrated 
into  military  balances  for  the  following  several  years.  Once  the  research  is  used  or  considered  in  a  net  assessment,  it 
completely  pays  for  itself.  However,  the  total  research  budget  also  provides  more  general  payoffs.  Analyses  initiated  in 
FY  75  of  the  Middle  East  War  of  1973  compared  the  performance  of  U.S.  and  Soviet  weapons  systems.  Results  of  that  research 

continue  to  Impact  DOD  comparative  analyses  and  inform  decisions  being  made.  Research  started  in  FY  76  focused  on  U.S.  and 

Soviet  long-term  competition  (R&D  and  technology)  and  factors  affecting  the  strategic  balance.  Hie  findings  concerning  the 
competition  are  being  included  in  the  1982  Defense  Guidance.  A  multiyear  assessment  of  the  ability  of  the  U.S.  and  USSR  to 
project  power  was  started  in  FY  77.  Results  were  included  in  the  Power  Projection  Balance  prepared  for  the  SecDef  in 
October  1979.  This  net  assessment  had  an  affect  upon  the  development  of  the  Rapid  Deployment  Joint  Task  Force,  agreements 
about  overseas  basing  rights  and  R&D  thrusts.  Research  started  in  FY  78  focused  on  estimating  the  size  of  the  USSR  defense 
program  and  comparing  the  economics  of  U.S.  and  USSR  defense  program.  Significant  results  from  this  and  follow-on  research 
were  provided  in  FY  80,  81  and  82  to  Congress  during  testimony  by  the  SecDef,  and  various  DOD  witnesses.  Research  into 
long-term  strategy  development  and  defense  policy  guidance  prompted  and  aided  the  creation  of  organizations  in  OSD,  Navy 
and  Air  Force  to  specifically  deal  with  strategic  planning  and  policy  development.  Research  to  identify  the  basic  and 
changed  perceptions  of  the  military  balances  over  the  past  three  years  have  had  implications  for  U.S.  defense  policy.  U.S. 

policies  with  other  countries  have,  therefore,  changed.  Studies  to  analyze  the  U.S. /USSR  and  the  NATO/Warsaw  Pact  military 

force  balance  in  Europe  were  primary  parts  of  the  FY  79-81  research  program.  These  resulted  in  valuable  guidance  for  the 
ETDP ,  as  well  as  meeting  the  primary  objective  of  providing  necessary  inputs  for  the  Military  Balance  in  Europe.  Other 
recent  research  and  their  spillover  impact  include: 

—  Ways  to  compare  Command,  Control  Communications  &  Intelligence  systems:  USD(RE),  DCA,  and  JCS  have  adopted 
some  results  in  the  C^I  assessments. 

—  Technology  absorption  capability  of  military  forces:  ASD(ISA),  USD(RE)  and  DSAA  have  made  policy  decisions 
based  on  this. 

—  Impact  of  the  changing  ethnic  composition  of  the  18  year  old  cohort  on  Soviet  military:  SecDef  and  others  have 
focused  on  such  Soviet  vulnerabilities. 
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Program  Element:  <*651080 
DOD  Mission  Area: 


Title:  General  Support  to  Net  Assessment  (N/A) 

Budget  Activity:  ffb  Progranwide  Management  and  Support 


These  assessments  and  studies  have  served  as  bases  for  better  net  assessments  for  the  top  DOD  decisionmakers,  improving 
net  assessment  methodology  throughout  DOD,  as  well  as  identifying  the  issues  considered  by  and  shaping  the  policies  and 
decisions  of  the  Secretary  of  Defense. 

2.  FY  1982  Program;  Studies  that  address  the  relative  efficiencies  and  effectiveness  of  the  U.S.  and  USSR  in  military 
competition  throughout  the  overall  military  balance  will  be  a  high  item  of  interest.  This  will  include  analysis  of  the 
historical  trends,  projections  and  related  implications.  Research  will  continue  into  the  long-term  U.S. /USSR  competition, 
implications  of  the  differences  in  U. S . /USSR  military  doctrines,  and  the  nature  of  the  strategic,  East  Asia,  investment  and 
NATO/Warsaw  Pact  balances.  Some  of  the  specific  topics  to  be  researched  include: 

Military  Balance  in  Europe  $500, UOU 

—  Complete  the  extension  of  the  US/Soviet  conventional  ground  forces  maturing  threat. 

Validate  and  demonstrate  the  value  of  the  composite  assessment  methodology  (corps  sector  analysis). 

—  Continue  to  investigate  Soviet  views  of  the  military  balance  in  Europe. 

Initiate  work  to  conceptualize  how  the  Southern  Flank  can  be  integrated  into  the  balance. 

—  Develop  alternate  views  of  alliance  cohesion  under  a  variety  of  scenarios. 

East  Asia  $300,000 

—  Complete  the  evaluation  of  the  North  Korean  economic  ability  to  continue  to  sustain  the  current  level  of 
military  effort. 

—  Investigate  Soviet  vulnerabilities  in  the  Far  East. 

Explore  plausible  Japanese  views  of  the  Military  balance  in  East  Asia  as  seen  by  the  Japanese. 

—  Understand  the  evolution  and  future  direction  of  the  Japanese  military  organization. 

Military  Investment  $500,000 

—  Soviet  Military  Institutions  and  Manpower  Problems. 

—  Expand  research  on  mobilization  capabilities — Ability  to  Sustain  or  Surge  Size  of  Military  Efforts  of  U.S. 
and  Soviet  Union. 

—  Develop  Force  Modernization  Comparison  Algorithms  useful  for  all  forces. 

—  Improve  methodology  to  analyze  Soviet  economy  and  potential  defense  expenditures. 

Power  Projection  $100,000 

—  Comparative  Tactics,  C^I,  training  and  logistics  of  light  forces. 
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Program  Element:  #651Q8D 
DOD  Mission  Area: 


Title:  General  Support  to  Net  Assessment  (N/A) 

Budget  Activity:  #6  Programwide  Management  and  Support 


Southern  Flank/Middle  East/Persian  Gulf  $100,001) 

Investigate  plausible  alternate  U.S.  actions  to  enhance  usefulness  of  Third  country  contributions  to 
help  us  attain  our  objectives* 

—  Design  alternative  concepts  for  treating  the  Southern  Flank  countries  and  integrating  them  into  the  Military 
Balance  in  Europe* 

Competition  and  Soviet  Views  $200,000 

Soviet  views  and  uses  of  operation  of  institutes  focused  on  U.S.  and  Canada. 

Soviet  assessment  of  China  and  strategy  with  respect  to  it. 

—  Cost  of  maintaining  the  Soviet  empire. 

Net  Assessment  Improvements  $200,000 

—  Organizational  theory  approach  to  assessment  of  C^I  capabilities  and  vulnerabilities. 


OTHER 

3.  FY  1983  and  1984  Planned  Program:  The  future  OSD/Net  Assessment  contract  studies  program  objectives  remain: 

(1)  research  leading  to  better  assessments  of  the  military  balance,  and  (2)  research  on  improved  net  assessment  methods. 

The  analytic  studies  and  comparisons  will  build  on  promising  previous  work  and  focus  on  the  Strategic,  NAT0/WP,  Military 
Investment,  and  East  Asia  balances.  Some  research  will  continue  to  be  focused  on  the  evolving  balances  concerning  Middle 
East,  Africa  South  of  the  Sahara,  Power  Projection  and  Maritime.  Studies  will  continue  to  assess  the  impact  of  the  man/wea¬ 
pon  combination,  technology  transfer,  and  relevant  doctrinal  issues  of  the  U.S. /USSR  competition.  Other  studies  to 
improve  balances  and  methods  will  focus  on:  Soviet  views  and  assessments  of  various  Military  Balances,  scenarios  for 
improved  assessments,  doctrinal  asymmetries,  etc.  To  these  ends,  we  would  plan  to  fund  such  research  as: 

—  Ongoing  Balance  Development  Research:  European  net  assessment  study;  further  development  of 

U.S. /USSR  studies  on  comparative  doctrine/capabilities;  identification  of  comparative  abilities  to  absorb  and 
exploit  technology;  description  of  maturing  Soviet  technology  and  technological  management,  integration  of 
Southern  Flank. 

—  Soviet  Views  of  the  Balances:  Improve  understanding  of  how  the  Soviets  assess  the  balances,  what  scenarios 
they  think  are  important,  and  what  criteria  they  may  use  in  making  their  own  assessments  and  decisions. 

—  Improved  Scenarios  for  Assessment:  Develop  a  broader  range  of  more  realistic  scenarios  for  strategic  nuclear 
conflict,  NATO/Warsaw  Pact  hostilities,  and  crisis  and  conflict  in  other  regions  of  the  world.  Examine  plausible 
crisis  and  conflict  Initiation  scenarios.  Consider  changes  in  the  world  and  the  way  crisis  and  conflict  might 
evolve . 
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Program  Element:  #651080 
DOD  Mission  Area: 


—  Doctrinal  Asymmetries:  Investigate  comparative  evolution  and  current  status  of  doctrine,  tactics  and  operations; 
of  ground/Air  Forces,  transition  from  peace  to  crisis,  tactical  nuclear  weapons  and  CBR  warfare  doc  trine/ tact ics . 

—  Manpower /Organization- related  Issues:  Compare  relative  force  sizes,  training  and  personnel  practices,  demographic 
constraints,  leadership  development,  and  organizational  effectiveness  over  tine. 

—  Comparative  Economics:  Develop  better  methods  for  analyzing:  U.S./USSR  defense  budgets,  military  burden 
impact,  production  capacity,  mobilizat ion/surge  issues,  force  modernization,  and  additivity  of  Allied  budgets. 

—  General  Net  Assessment  Improvement:  Determine  and  study  key  components  and  essential  characteristics  of  military 
competition  and  criteria  for  evaluating  success;  look  into  past  assessments  by  military  competitors;  analyze  military 
developments  and  trends;  estimate  future  opportunities  and  risks  in  the  military  competition;  appraise  strengths, 
weaknesses,  competences,  advantages,  and  vulnerabilities  of  U. S. /USSR  and  other  forces  against  one  another  and  in  the 
changing  conmpetitive  enviornnent. 

4.  Program  to  Completion:  This  is  a  continuing  analytic  program  to  directly  support  the  Secretary  of  Defense  and 
improvement  of  Net  Assessments  in  the  Department  of  Defense. 


Title:  General  Support  to  Net  Assessment  (S'/A) 

Budget  Activity:  #6  Programwide  Management  and  Support 


Program  Element: 
l  >01  Mission  Area: 


FY  jMri?  RDT&E  DESCRIPTIVE  Sl’MMAR\ 


Title: 

Budget 


Gener.il  Support  -N  Manpower,  Reserve 
At  fairs,  and  Logistics 
Activity:  -  r  De  t  e  n  se  -  W  uie  Mission  A 

s^crt'  " 


A.  RESOURCES  (PROJECT  LISTING  > :  <$  in  thousands  i 


Project 

Number 

Title 

FY  1481 
Actl.a  1 

FY  1  <-82 

Est in  ate 

F^  IW 

Est imate 

FY  148a 

Author i zat i on 

Audi t icna 1 
tc  Completion 

Total 

for  Program  Element 

$  2 ,bl 5 

$:  ,tn.v 

$1.01- 

$3,632 

Cent i nu i ng 

B.  HR  1  P.K  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Provides  resources  to  support  studies  ot  a  general  nature  in  m.ii'pcvv!’, 
personnel,  and  logistics  research. 


C.  BAMS  FOR  FY  82  RDT&E  REQUEST:  Funds  are  required  to  provide  independent  studies  used  in  addressing  high  priority  problem*, 
and  issues  of  DOD  military  (Active  and  Reserve*,  civilian  manpower  requ  i  rement  s ,  \Hinugement  and  utilization*  and  1-gistics 
management  operations  to  meet  force  eftectivenss  and  combat  readiness  goals. 


t).  COMPARISON  WITH  FY  W:  DESCRIPTIVE  SUMMARY:  Provided  that  our  TV  f>:  appropriation  meets  the  level  ct  funding  requested, 
we  should  be  able  to  meet  the  majority  of  cur  FY  81  research  and  studies  requirements  with  the  requested  funding  levels  shown 
above . 


E .  OTHER  A PPROPR I  AT  I  ON  FUNDS :  None. 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  These  research  studies  for  the  Assistant  Secretary  (Manpower,  Reserve  At  lairs,  and 
Logistics)  are  directed  at  high  priority  problem  areas  of  DOD  military  and  civilian  personnel  requirements,  management  utiliza¬ 
tion,  and  logistics.  The  objective  of  these  studies  is  to  provide  increased  capability  ot  personnel  and  logistics  management 
operations  te  meet  force  effectiveness  and  combat  goals.  Inherent  to  this  objective  is  the  necessity  to  rovide  data  concepts 
in  support  cf  management  policy  development,  to  improve  the  determination  of  the  requirements  tor  manpower,  to  improve  the  tech¬ 
nological  capability  ot  personnel  systems  to  acquire,  distribute,  train,  and  utilize  qualified  personnel  from  all  manpower 
sources,  tc  develop  analytical  tools  to  better  address  MRA&L  issues,  to  quantify  the  relationship  between  military  service 
related  factors  and  job  performance,  and  to  provide  improved  lcgostics  support.  These  studies,  which  are  primarily  applied  t^ 
OSD  policy  formulation,  also  have  direct  utility  to  the  four  Military  Services  and  are  integrated  with  them  so  that  tie 
services  and  the  OSD  programs  do  not  duplicate  each  other.  During  the  FY  78-81  time  period,  this  program  has  assisted  consider¬ 
ably  in  meeting  Congressional  and  DOD  goals  of  having  common  DCD-wide  problems  dealt  with  on  a  central  coordinated  basis. 
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(..  H  El  AT  ED  ACT  IVITIES :  Other  programs  contributing  in  p.*rt  to  this  eltcrt  ire:  1  1  Personnel  Utilization  Technology,  D.E. 

G2703F;  <2)  Army  Personnel  and  Manpower  Technology,  P.E.  t>27l7A;  1  i'  X.tval  Personnel  Support  Tec  hnc  1  egy ,  P.E.  n27MN;  t  -  >  \rmy 
Training  Technology,  P.E.  6272JA;  (  5  >  Navy  Manpower  Control  Systems  Development,  P.E.  r»3707N;  ini  Military  Personnel  Pertcr- 
m.irce  Development,  P.E.  63731A;  and  <7>  Army  Contemporary  Issues,  P.E.  n;7--»A. 

H .  WORK  PERFORMED  BY:  Work  is  pertormed  by  private  non-protit  and  lor  pretit  contractors,  lederal  contrict  research  centers 
and  in-house  research  centers.  Current  contractors  include  General  Research  Corporation,  GF  Tempo,  l. inton  and  Company.  Hay 
Associates,  LaBrie  Associates,  Operations  Research  Incorporated,  MATHTECH,  Human  Resources  Research  Organization,  PKese-ircti, 
Incorporated,  Institute  tor  Defense  Analyses,  and  Rand  Corporation. 

I ,  PROGRAM  ACCOM P 1 . 1  SUNK NTS  AND  FUTURE  PROGRAMS: 

1.  FY  1981  and  Prior  Accomp 1 i shment s :  Previous  efforts  have  had  substantial  impact  and  value  by  both  producing  better 
data  and  improving  the  methods  for  analyzing  and  evaluating  the  effects  of  existing  as  we  1 !  as  alternative  programs  ami 
policies.  Specific  examples  from  the  FY  1981  program  include:  11  >  A  study  dealing  with  the  optimum  use  of  the  Army  ir.iin-n:, 
has*  during  the  first  six  months  of  mobilization  used  as  a  framework  tor  evaluating  the  tr. lining  base  during  Exercise  PROUD 
SPIRIT  and  resulting  in  a  remedial  action  plan  for  correcting  deficiencies;  <  2  >  Development  ot  a  test  plan  to  identity 
strengths  and  weaknesses  of  DOD  and  Selective  Service  System  plans  for  processing  volunteers  and  inductees  during  rroh  i  1  i  z.it  i  ci. : 

<  5)  A  study  of  1)01)/ Federal  Emergency  Management  Agency  interface  that  provides  a  coherent  baseline  ot  the  numerous  and  complex 
linkages  allowing  each  affected  agency  to  conduct  emergency  actions  through  established  processes;  (^i  Development  cl  the  Wur¬ 
th*  Manpower  Program  System  which  established  policies  and  procedures  tor  determining,  documenting,  and  providing  U^ngress 
with  a  Sec I)ef  approved  statement  of  wartime  time-phased  military  manpower  availability  objectives  and  a  peacetime  pretrained 
rrilitary  manpower  inventory  objectives;  (5)  A  look  at  the  concomitants  ot  attrition  in  the  National  Guard  Reserves  tfi.it  was 
instrumental  in  developing  and  defining  a  DOD  ten  point  program  to  reduce  attrition  through  the  better  use  of  incentives, 
improved  training,  and  attention  to  the  factors  of  family  and  employee  support  and  major  life  events;  <o>  Development  of  «  com¬ 
pensation  model  to  determine  the  relative  effectiveness  ot  various  compensation  policies  so  that  alternative  policies  ter 
improving  enlisted  retention  can  be  evaluated  in  order  for  the  Services  to  meet  career  force  objectives  and  reduce  their  dom.jn-5 
tor  non-prior  service  accessions;  (7)  Development  of  a  methodology  to  objectively  measure  the  value  that  service  personnel 
place  on  military  benefits  as  opposed  to  their  costs  to  DOD.  Current  plans  include  incorporating  this  method  into  future  DOD- 
wide  survey  efforts  with  the  results  being  used  in  future  compensation  policies  and  programs;  (8)  A  POD  Stockage  Policy 
Analysis  resulting  in  specific  recommendations  for  the  much  more  effective  use  of  the  $^*.7B  investment  in  safety  levels  and 
non-demand  based  stockage  within  DOD;  (9)  An  analysis  of  economic  re  tent i on / d i sposa l  policies  tor  wholesale  secondary  items  m 
the  DOD  showing  that,  in  general,  inventory  "cost  to  hold"  is  very  low  in  relation  to  "cost  to  reprccure",  indicating  that  cnee 
we  have  an  item  in  the  inventory,  we  should  exhaust  all  its  potential  before  initiating  disposal  actions;  (10)  A  multi-phased 
task  focusing  on  the  issue  of  reliability  and  maintai n  . b i 1 i tv  (RAM)  character i s t ics  and  associated  maintenance  factors  ever  the 
system's  life  cycle.  Extremely  valuable  results  are  being  used  tor  projecting  logistics  and  support  planning  factor.,  ct  weapon 
system  RAM  as  the  system  moves  through  the  DSARC  process;  (11)  A  series  of  analyses  of  civilian  personnel  policy  issues  resul¬ 
ting  in  valid,  detailed  and  reliable  information  lor  policy  planning  and  development,  firm  data  for  use  in  presenting  DOD  pro¬ 
grams  to  Congress,  and  program  development  work  upon  which  to  base  decisions  and  programs  tor  the  DOD  Senior  Executive  Service; 
(12)  A  series  of  recommendations  now  being  implemented  relative  to  paysetting  alternatives  for  blue-collar  wage  board  retorm^^J) 
We  estimate  annual  savings  of  $500M  by  1985  as  a  result. 
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2.  FY  1982  Program:  The  FY  1982  program  represents  a  priority  based  selection  ot  the  presently  identitied  external 
research  and  study  requirements  tor  MRA&L.  Work  will  be  continued  from  promising  FY  1981  efforts  and  initiated  in  the  follow¬ 
ing  areas:  (1>  Efforts  to  develop,  analyze,  and  evaluate  mobilization  exercises,  and  manpower  requirement  determination 
inprovement  analyses  (example:  evaluation  of  major  mobilization  exercises  such  as  Exercise  PROUD  SPIRIT,  DOD '  Se lec t i ve  Service 
System  exercises,  mobilization  issues  affecting  US  readiness  to  reinforce  NATO > ;  (2)  Efforts  to  analyze  the  military  compensa¬ 
tion  system  (examples:  military  pay  and  retirement  reform  studies,  evaluation  of  compensation  policy  under  the  AVF,  analytical 
.I'd  technical  support  to  the  5th  Quadrennial  Review  of  Military  Compensation);  (3)  Efforts  to  improve  DOD  total  force  modeling 
and  management  (examples:  active  and  reserve  force  modeling,  analysis  and  implementation  of  the  Defense  Office  Management  Con¬ 
trol  System,  DOD  wartime  civilian  manpower  requirements);  (4)  Efforts  to  quantify  the  influence  ot  personnel  policy  and  factors 
on  military  productivity,  attrition  and  retention  (examples:  attrition  information  for  the  Reserve  Components,  prediction  cl 
military  job  performance,  attrition  reduction  in  the  seLected  reserves,  enlisted  and  officer  attrition  analyses,  and  unal\sis 
of  the  impact  of  personnel  policies  on  job  performance);  (5)  Efforts  to  increase  total  force  supply  (example:  analysis  ot  vari¬ 
able  entrance  standards  for  military  service  and  alternative  sources  of  manpower  supply);  ( t>  t  Efforts  to  improve  civilian  per¬ 
sonnel  management  programs,  policies  and  procedures;  (7)  Efforts  to  reduce  and  project  logistics  and  manpower  support  costs  of 
new  weapon  system  (examples:  development  of  policy  guidelines  supplemented  by  examples  of  analytical  techniques  tor  use  in 
a<sessing  alternative  maintenance  and  support  concepts  in  the  DSARC  review  process,  evaluation  ct  commercial  practices  to 
reduce  the  acquisition  cycle  and  improve  R&M ) . 

3 .  FY  1983  Program:  The  research  and  studies  planted  ter  FY  1983  are  again  concerned  with  the  central  issues  ot  determina¬ 
tion  and  evaluation  of  manpower  requirements  (military,  civilian,  and  contract),  total  force  analysis  and  planning,  manpower 
modeling,  military  and  civilian  compensation  analysis,  improved  personnel  training,  career  development  and  retention,  mobiliza¬ 
tion  planning,  development  and  testing  and  improved  logistics  support  concepts.  Proposed  research  projects  also  address  Con- 
grer.sicn.illy  identified  problems  such  as  readiness  levels,  requirements  determination,  analysis  ot  the  recruiting  market  avail¬ 
able  to  support  the  .-'11  Volunteer  Force  in  the  out  years,  and  a  series  ct  leng-range  personnel  policy  issues  and  improved  logis¬ 
tics  support  to  new  and  f. elded  weapons  systems.  The  FY  1983  research  studies  are  deemed  especially  important  in  controlling 
manpower  requirements  and  support  costs. 

4.  FY  1984  Planned  Program:  The  FY  1984  program  will  be  a  continuation  cl  the  FY  1983  program. 


DEPARTMENT  OF  DEFENSE  -  MILITARY 

SUPPORT  TO  SECRETARY  OF  DEFENSE  ACTIVITIES  AND  ORGANISATION  OF  THE  JOINT  CHIEFS  OF  STAFF 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION.  DEFENSE  AGENCIES 
FY1983  Budget 

Special  Analysis  Consultants,  Studies  and  Analyses,  and  Management  Support  Contracts 

(Dollars  in  Thousands' 


Appropriation:  RDT&E,  Defense  Agencies 


FY1981  FY 1 982  FY1983 


A.  Experts  and  Consultants  -  - 

1  .  Personnel  Appointments 

a.  Experts 

b.  Consultants 

(1)  Federal  Advisory  Committee  Members 

(2)  All  Other  Appointed  Cor.sultants 

2.  Contract  Consultants 

B.  Studies  and  Analyses  21  ,293  20,900  31.800 

1  .  Consulting  Services  -  - 

2.  Other  -  _ 

C .  Prof essional.  Management  and  Services  by  Contract  -  - 

1  .  Program  Management  Support 

a-  Consulting  Services 
b.  Other 

2.  Policy  Review  and  Development 

a.  Consulting  Services 

b.  Other 
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3.  Specification  Development 


a.  Consulting  Services 

b.  Other 

4.  System  Engineering 

a.  Consulting  Services 

b.  Other 

5.  Technology  Sharing/l’tilization 

a.  Consulting  Services 

b.  Other 

6.  Logistic  Support  Services 

a.  Consulting  Services 

b.  Other 

7.  Technical  Data  Collection 

a.  Consulting  Services 

b.  Otner 


8.  Other  Professional,  Management  and  Services  by  Contract 

a.  Consulting  Services 

b.  Other 


FY 1 98 1  FY 1 982  FY1983 

K .  Summary 

I  .  Personal  Services  -  - 

2.  Contract  Consulting  Services  21,293  20.900  31.800 

3.  Other  Contract  Services  -  - 

TOTAL  21,293  20,900  31.800 
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HESSLER  Research,  Development,  Teat,  and  Evaluation,  Dafanae  Agencies  USUHS  OS  FEB  82 

Hess  1 er 

Program  and  Financing  (in  thouaanda  of  dollars) 


Identification  code  97-0400-0-1-051 

Budget  plan  (amounts  *or 

RDT£E  actions  programed) 

0b 1 i gat i ons 

1  901 

actua \ 

1902  est 

1 903  est 

1961  actual 

'362  est  1903  est 

Program  by  activities 

□  i  rect : 

1.  Technology  base 

1  ,  400 

1 , 650 

1 , 800 

'  296 

'  690 

’  74 : 

Reimbursable  program 

P32 

1 , 500 

1 , 500 

i  ,  352 

1  .  500 

'  ,  5CC 

10. 0001 

Total 

2,332 

3,  150 

3,  300 

2, 640 

3  190 

3  24  * 

F 1 nanc 1 ng : 

Offsetting  collections  from 

o 

O 

o 

Federal  funds 

-932 

-1 , 500 

-1 , 500 

-037 

-  1  ,  500 

-  1  , 50C 

Unobligated  balance  available,  start  of  year: 

21 . 4001 

For  completion  of  pr i or  year  budget  plans  .... 

-648 

-205 

-157 

21 . 4002 

Reprograming  from  or  to  pr l or  year  budget  plan 

-32 

24 . 4001 

Unobligated  balance  available,  end  of  year  .... 

205 

157 

216 

25  0001 

Unobligated  balance  lapsing 

32 

32 

40. 0001 

Budget  authority  (appropriation) 

1,400 

1,650 

1,600 

1  ,  400 

1 , 650 

1  800 

UNIFORMED  SERVICES  UNIVERSITY  OF  THE  HEALTH  SCIENCES 


RDT&E  DEFENSE  AGENCIES 
PERSONNEL  SUMMARY 


TOTAL  NUMBER  OF  PERMANENT  POSITIONS 

TOTAL  COMPENSABLE  WORK  YEARS 

FULL-TIME  EQUIVALENT  OF  OTHER  POSITIONS 

FULL-TIME  EQUIVALENT  OF  OVERTIME  .AND 
HOLIDAY  LEAVE 

AVERAGE  ES  SAURY 

AVERAGE  GS  GRADE 

AVERAGE  GS  SAURY 

AVERAGE  SALARY,  POSITIONS  ESTABLISHED 
BY  SECRETARY  OF  DEFENSE  (PUBLIC  LAW-426) 

AVERAGE  SAURY  OF  UNGRADED  POSITIONS 


FY  1981 
ACTUAL 

FY  1982 
ESTIMATE 

FY  1983 
ESTIMATE 

24 

53 

53 

21 

30 

35 

(-0-) 

(-0-) 

( -0-) 

(-0-) 

(-0-) 

(-0-) 

-0- 

-0- 

-0- 

6.71 

6.71 

6.71 

$15,333 

*16,118 

$16, 150 

$19,  '.  -.4 

S20,000 

$20,467 

-0- 

-0- 

-0- 

I 
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SUMMARY  BY  BUDGET  ACTIVITY 

UNIFORMED  SERVICES  UNIVERSITY  OF  THE  HEALTH  SCIENCES 
($  IN  THOUSANDS) 


FY  1981 

FY  1982 

FY  1983 

FY  1984 

Actual 

Estimate 

Estimate 

Estimate 

1. 

Technology  Base 

1,400 

1,650 

1,800 

1,824 

2. 

Advanced  technology  development 

3. 

Strategic  programs 

A. 

Tactical  programs 

5. 

Communications  and  electronics 

6. 

Defense-wide  mission  and  support 

TOTAL  RDTAE  -  DIRECT 

1,400 

1,650 

1,800 

1,824 

Reimbursements 

1,352 

1,500 

1,500 

1 ,  500 

TOTAL  PROGRAM 

$2,752 

$3,150 

$3,300 

$3,324 

B  21 
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SUMMARY  BY  PROGRAM  CATEGORY 
UNIFORMED  SERVICES  UNIVERSITY  OF  THE  HEALTH  SCIENCES 
(S  In  Thousands) 


FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

6.1 

Research 

1,400 

1,650 

1,800 

1,824 

6.2 

Exploratory  Development 

6.3 

Advanced  Development 

6. 4 

Engineering  Development 

6.5 

Management  and  Support 

Total  Research  and  Development  (Program  6) 

1,400 

1,650 

1,800 

1,824 

Total  Operational  Systems  Program 

- 

- 

- 

- 

Total  RDT&E  -  Direct 

1,400 

1,650 

1,800 

1.824 

Reimbursements 

1,352 

1,500 

1,500 

1,500 

TOTAL  PROGRAM 

$2,752 

$3,150 

53,300 

3,324 

~1 
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PERFORMER  DISTRIBUTION 

UNIFORMED  SERVICES  UNIVERSITY  OF  THE  HEALTH  SCIENCES 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
(S  IN  THOUSANDS) 


Total  Obligational  Authority 
1981  1982  1983  '  1984 


1.  For  operation  of  installations  of  the  reporting  DoD  Component 

Covernment  operated .  $1,400  $1,650  $1,800  $1,824 

2.  For  operation  of  installations  of  the  reporting  DoD  Component 

Contractor  opera te . . . . . 

3.  For  contracts  directly  in  support  of  work  actually  performed  at 

installations  of  the  reporting  DoD  Component..... . 

4.  For  work  assigned  to  other  Department  of  Defense  activities . 

5.  For  work  assigned  to  activities  of  other  Government  agencies . 

6.  For  work  performed  by  Industrial  contractors  ("profit"  organizations) 

7.  For  work  performed  by  educational  institutions . . . 

a .  Designated  Fed .  Contra ct  Res.  Centers 

b .  Other  Institutions 

8.  Total  RDTS.E  appropriation .  $1,400  $1,650  $1,800  $1,824 
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INSTALLATION  ANALYSIS  -  IN-HOUSE 
UNIFORMED  SERVICES  UNIVERSITY  OF  THE  HEALTH  SCIENCES 
RESEARCH,  DEVELOPMENT,  TEST  .AND  EVALUATION 


TOA  ($  IN  THOUSANDS)  _ _ _ _  PERSONNEL  (Man-Years) 


Civil  Service  Contractor  Mil.  Pers. 
Paid 

From  Paid 


Installation 
&  Location  FY 

Mgt. 
B-  eau 
Etc. 

Other 

Parent 

Dept. 

Other 

DoD 

All 

Other 

Funds 

1/ 

Subtotal 

Mil. 

RDT&E 

Per. 

Other 

Total 

Parent 

Dept. 

RDT&E 

F  rom 

Other 

RDT&E 

Paid 

F  rom 
Other 

Paid 

from 

RDT&E 

Paid 
f  rom 
Other 

In 

RDT&E 

Work 

Other 

Total 

Uni  formed 
Services 
Univers  Ity 

81 

$1,400 

-0- 

-0- 

-0- 

$1,400 

-0- 

-0- 

$1,400 

-0- 

-0- 

28 

-0- 

-0- 

-0- 

-0- 

28 

of  the 

82 

$1,650 

-0- 

-0- 

-O- 

$1,650 

-0- 

-0- 

$1,650 

5 

-0- 

56 

-O- 

-0- 

-0- 

-0- 

ol 

Health 

83 

$1,800 

-0- 

-0- 

-0- 

$1,800 

-0- 

-0- 

$1,800 

5 

-0- 

56 

-0- 

-0- 

-0- 

-0- 

61 

Sciences 

84 

$1,824 

-0- 

-0- 

-0- 

$1,824 

-0- 

-0- 

$1,824 

5 

-0- 

56 

-0- 

-0- 

-0- 

-0- 

hi 

Bethesda , 

Md. 

1/  Excludes  Military  Personnel  and  Military  Construction 
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FY  1983  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  V61101W  Title:  In-House  Laboratory  Independent  Research 

DoD  Mission  Area:  #510  Defense  Research  Budget  Activity:  Technology  Base 


RESOURCE'S^ 

(PROJECT  LISTING) 

</> 

P 

thousands) 

Project 

Number 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Est i mated 
Costs 

TOTAL  FOR  PROGRAM 

ELEMENT 

$1,400 

$1 ,650 

$1,800 

$1 ,824 

Continuing 

Programs 

Continuing 

Programs 

B.  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED: 


The  research  program  is  designed  to  answer  basic  medical  questions  of  importance  to  the  mission  of  the  Department  of 
Defense.  This  program  currently  Includes  research  in  the  areas  of:  Combat  Casualty  Care,  Systems  Biotechnology, 
Infectious  Diseases,  and  Ionizing  Radiation  Bioeffects. 


C .  BASIS  FOR  FY  1983  RDT&E  REQUEST : 


The  USUHS  Research  Program,  being  an  integral  part  of  the  teaching  mission  of  the  USUHS,  is  a  continuing  program.  The 
FY  1983  request  will  allow  for  the  continuation  of  research  that  Is  currently  ongoing.  It  will  also  provide  for  an 
expansion  of  those  programs  and  the  beginning  of  investigations  Into  other  fields  of  importance  to  the  military  mission. 


D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY: 


RDT&E 


Funds 

Funds 
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(current  requirements) 
(as  shown  in  the  FY  1982 
submission) 


E.  OTHER  APPROPRIATION  FUNDS:  N/A 


FY  1981 

1,400 

1,400 


FY  1982 

1,650 
1  ,650 


Additional 

FY  1983  to  Completion 

1,800  Continuing 

1,750  Continuing 


Estimated 

Cost 


N/A 

N/A 
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DETAILED  BACKGROUND  AND  DESCRIPTION: 

The  faculty  of  the  Uniformed  Services  University  of  the  Health  Sciences  conducts  basic  biomedical  research  in  the  health 
sciences.  Faculty  Involved  in  the  teaching  programs  must  engage  in  research  in  their  cun  areas  of  expertise  to  remain 
current  with  the  advances  in  scientific  knowledge.  Students  acquire  a  foundation  for  continuing  self-education  by 
observation  of  scientific  methods  and  direct  exposure  to  work.ng  professionals. 

RELATED  ACTIVITIES : 

Some  of  this  investigative  effort  is  in  collaboration  with  Walter  Reed  Army  Medical  Center;  Walter  Reel  Army  Institute 
of  Research;  National  Naval  Medical  Center;  the  Naval  Medical  Research  Institute;  the  Institute  of  Chemical  Defense 
and  the  Chemical  Systems  Laboratory,  Aberdeen  Proving  Ground ,  Maryland;  the  Armed  Forces  Radiobiologv  Research  Institute 
and  the  National  Institutes  of  Health.  However  the  hulk  of  the  effort  is  specialty-oriented  research  conducted  in 
the  basic  science  laboratories  of  the  University. 

WORK  PERFORMED  BY : 

All  work  performed  in  this  Program  Element  is  done  in-house.  Research  activities  are  coordinated  at  DoD  level  in  an 
attempt  to  avoid  duplication  of  effort  with  other  medical  research  programs  within  the  Agency.  Special  efforts  are 
made  to  coordinate  with  the  appropriate  service  where  lead  agency  status  has  been  established  in  specific  areas  of 
medical  research. 

I .  PROGRAM  ACCOMPLI SHMENTS  AND  FUTURE  PROGRAMS : 

1 .  FY  1981  and  Prior  Accomplishments: 

a.  COMBAT  CASUALTY  CARE 

Refinement  of  vein  grafting  techniques;  evaluation  of  new  approaches  to  treatment  of  ocular  trauma;  establish¬ 
ment  of  techniques  which  estimate  alcohol  and  drug  exposure  by  a  non-invaslve  method;  determination  of  anesthe¬ 
tic  agent  effects  on  catecholamine  release;  description  of  an  airway  resistance  model  and  determination  of 
factors  which  limit  ventilatory  performance;  elucidation  of  role  of  vasoactive  peptides  in  hemorrhagic  and 
toxic  shock;  description  of  techniques  using  prosthetic  arteries;  and  evaluation  of  factors  which  contribute 
to  serious  bacterial  Infections  in  wound  patients  due  to  predisposing  factors  such  as  devitalized  tissue  and 
foreign  debris. 

b.  SYSTEMS  BIOTECHNOLOGY 

Characterization  of  action  of  metabolizing  enzymes  on  toxic  substances;  description  of  effects  of  heavy  metals 
and  other  toxic  substances  such  as  PCBs  on  liver,  lung,  and  kidney  function;  characterization  of  cardiac  per¬ 
formance  under  stressful  conditions;  description  of  hematologic  and  cardiovascular  changes  induced  by  exercise 
and  physical  conditioning;  and  description  of  blood  flow  regulation  in  muscle  tissue. 
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c.  INFECTIOUS  DISEASES 

Determination  of  role  of  modified  human  immunoglobulin  in  streptococcal  immunity;  characterization  of  acute 
and  chronic  upper  respiratory  Infections  caused  by  coronavirus;  characterization  of  relationship  between 
virulence  and  toxin  production  in  cholera  infections;  description  of  improved  method  of  immunization  against 
cholera;  evaluation  of  biochemical  approaches  to  chemotherapy  of  African  trypanosomiasis  (sleeping  sickness); 
characterization  of  virulence  in  typhoid  infections;  description  of  mechanisms  of  immunity  in  malaria;  and 
characterization  of  antigenic  and  serologic  relationships  among  strains  of  parasites  causing  leishmaniasis. 

d.  IONIZING  RADIATION  BIOEFFECTS 


Description  of  cardiovascular  malfunction  due  to  exposure  to  radiation. 

2.  FY  1982  Program: 

The  FY  1982  program  will  continue  funding  productive  research  efforts  currently  underway  and  begin  new  studies  of 
military  relevance.  New  efforts  will  include  studies  to  preserve  heart  function  in  irreversible  shock;  the  role 
of  endorphins  in  the  regulation  of  cardiovascular  function;  the  role  of  endorphins  in  reaction  to  stress,  pain, 
and  injury;  determination  and  treatment  of  central  respiratory  effects  Induced  by  chemical  agents;  studies  of 
skin  components  important  in  wound  neallng;  effects  of  route  of  administration  of  morphine  upon  respiration;  and 
characterization  of  immune  responses  to  numerous  infectious  disease  agents. 

3 .  FY  1983  Planned  Program : 

Continuation  in  the  areas  of  basic  research  outlined  in  the  FY  1982  program  is  planned. 

4 .  FY  1984  Planned  Program: 

Continuation  in  the  areas  of  basic  research  outlined  in  the  FY  1982  program  is  plannee. 


Program  to  Completion: 


This  is  a  continuing  program. 
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DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  RECONNAISSANCE  SUPPORT  PROGRAM 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 

SUMMARY  BY  BUDGET  ACTIVITY 
($  in  Thousands) 

FY  1981  FY  1982  FY  1983 

ESTIMATE  ESTIMATE  ESTIMATE 


3.0  Intelligence  and  Communications 


Total  Program 


SUMMARY  BY  PROGRAM  CATEGORY 


3.5  Operational  Systems  Development 
Total  Program 
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FY  1984 
ESTIMATE 


Research,  Development,  Teet,  and  Evaluation,  Defense  Agencies 
Program  end  F  J  nerve  i  ng  (in  thousands  of  dollars) 


DRSP 


Z'  JAN  62 


1962  Fiscal  year  program 


I  dent i f icet i on  code  97-0400-0-1-051 


Budget  plan  (amounts  'or 
RDT6E  actions  programed) 


0b l i gat i ons 


1931  actual  1982  est 


1983  est.  1981  actual  1982  est  1983  est 


Program  by  activities 
0 i root : 

10.0001  Total 


F i none  1 ng : 

21.4001  Unobligated  balance  available, 

24.4001  Unobligated  balance  available. 


start  of  year 
end  of  year 


40.0001  Budget  authority  (appropriation) 


Identification  code  97-0400-0- 1 -051 


Program  and  F 1 nenc i ng  (in  thousands  of  dollars) 

Budget  plan  (amounts  for 

RDT6E  actions  programed) 


1981  actual  1982  eat  1983  est 


1983  Fiscal  year  program 
0b l igat 1 ons 


1981  actual  1982  est  1983  est. 


Program  by  activities: 

Direct : 

10,0001  Total 

F i name i ng : 

24.4001  Unobligated  balance  available,  end  of  year 


40. 0001 


Budget  authority  ( appropr i at  1  on) 


DEPARTMENT  OF  DEFENSE  -  MILITARY 
DEFENSE  RECONNAISSANCE  SUPPORT  PROGRAM 
RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION,  DEFENSE  AGENCIES 
PERFORMER  DISTRIBUTION 
($  in  Thousands) 

Total  Obligational  Authority _ _ 

FY  1981  FY  1982  FY  1983  FY  1984 

For  operation  of  installation  of  — 

the  DRSP  -  Government  Operated 

For  operation  of  installation  of 
the  DRSP  -  Contractor  Operated 

For  contracts  directly  in  support 
of  work  actually  performed  at 
installations  of  the  DRSP 

For  work  assigned  to  other  DOD 
activities 

For  work  assigned  to  activities 
of  other  government  agencies 

For  work  performed  by  industrial 
contractors 

For  work  performed  by  educational 
institutions: 

a.  Designated  FCRC 

b.  Other  Institutions 

For  work  performed  by  other  "non¬ 
profit"  organizations: 

a.  Designated  FCRC 

b.  Other  Institutions 

Total  R&D  Appropriation 


-  i  r  _  _ 


» 
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DESCRIPTIVE  SUMMARIES  AND  OTHER  DETAILS  ON  DEFENSE  RECONNAISSANCE  SUPPORT 
PROGRAMS  ARE  NOT  INCLUDED  AS  THEY  REQUIRE  SPECIAL  ACCESS. 
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APPROPRIATION  LANGUAGE 


DIRECTOR  FOR  TEST  AND  EVALUATION,  DEFENSE 


For  expenses,  not  otherwise  provided  for,  of  independent  activities  of  the 
Director  of  Defense  Test  and  Evaluation  in  the  direction  and  supervision  of  test 
and  evaluation,  including  initial  operational  testing  and  evaluation;  and  per¬ 
formance  of  joint  testing  and  evaluation;  and  administrative  expenses  in 
connection  therewith;  [$53 , 000 ,000]  $60,000,000,  to  remain  available  for  obliga¬ 
tion  until  September  30,  [1983]  1984.  (Department  of  Defense  Appropri at i on  Act, 
1982;  additional  authorizing  legislation  to  be  proposed.) 
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Director  of  Test  an  Evaluation,  Defense 


08  FEB  82 


Program  and  Financing  (In  thousands  of  dollars) 


Identification  code  97-0450-0-1-051 

Budget  plan 
RDT&E  act i ons 

(amounts  * 
programed ) 

or 

0b l i gat i ons 

1981  actual 

1982 

•st  1 983  est . 

1981  actual 

i 982  est 

1 983  est 

Program  toy  activities 

D l roct 

10  0001  Defenses i do  mission  support 
(object  class  25  0) 

42, 1 00 

53,000 

60, 000 

41,051 

50,900 

50,400 

F i nanc l ng : 

Unobligated  balance  available,  start  of  year: 

21  4001  For  completion  of  pr i or  year  budget  plans 

21.4002  Reprograming  from  or  to  pr i or  year  budget  plan 

24  4001  Unobligated  balance  available,  end  of  year 

25  0001  Unobligated  balance  lapsing 

-9, 598 

•  10,642 

•12, 742 

-5 

10, 642 

5 

12, 742 

14 , 342 

5 

40  0001  Budget  authority  ( appropr 1  at i on ) 

42, 100 

53, 000 

60,000 

42, 100 

53,000 

60, 000 

Relation  of  obligations  to  outlays: 

71.0001  Obligations  incurred,  net 

72.4001  Obligated  balance,  start  of  year 

74.4001  Obligated  balance,  end  of  year 

77.0001  Adjustments  in  expired  accounts 

41,051 

27,236 

-32,556 

12 

50,900 

32,556 

-40,056 

58  400 
40,089 
-46.286 

90.0001  Outlays,  excluding  pay  raise  supplemental 

35, 743 

43,400 

52,200 

121.001  Travel  and  transportat 1  on  of  persons 
Other  services: 

128.003  Contracts 


50  80 

41 , 051  50, 850  58, 340 

XBSC3SSSSS  II2323CI1C  SBKBBKBSaa 


909.901  Total  obligations 


41 , 051  50,900  58,400 


Director  of  Toot  end  Ev»\u«t  Ion 


Defense 


08  FEB  82 


I  dent  I f i cot  I  on  code  97-0450-0' 1 *051 


Progran  and  Financing  (In  thousands  oF  dollars) 


Budget  plan  (anounts  *or 
RDT&E  actions  programed' 


1981  actual  1962  ast  1963  eat 


1982  Fiscal  yea*-  progran 


Ob l i gat  I ons 


1961  actual  1982  eat  1983  est 


Program  by  activities 
0 1 rect : 

10.0001  Defensewide  mission  support 
(object  class  25.0) 


53, 000 


40,258  12,742 


F l nenc 1 ng : 

21.4001  Unob 1 1  gated  balance  ava liable,  start  of  year  .  -12,742 

24.4001  Unob l l gated  balance  ava liable,  end  of  year  .  .  12,742  .... 


40.0001  Budget  authority  (appropriation) 


53, 000 


53 . 00C 


Ident l f icat 1  on  code  97-0450-0*1*051 


Program  and  Financing  (in  thousands  of  dollars) 


Budget  plan  (amounts  for 
ROtte  actions  programed) 


1981  actual  1982  est  1983  est 


1983  Fiscal  year  program 


Ob l i gat l ons 


1961  actual  i 982  est  1983  est. 


Program  by  activities: 

0 1 rect : 

10.0001  Defensewide  mission  support 
(object  class  25  0) 

F 1 nanc 1 ng 

24.4001  Unobligated  balance  available,  end  of  year 
40.0001  Budget  authority  ( appropr 1  at l on ) 


60, 000  .  45, 658 

.  14.342 


60, 000  .  60 , 000 


£45 


.  *  ~  j  fi1"  It'mHi  innr v  r 
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research,  development,  test  and  evaluation 
DIRECTOR  OF  TEST  AND  EVALUATION.  DEFENSE  APPROPRIATION 

PERFORMER  DISTRIBUTION 
(Thousands  of  Dollars  I 


For  operation  of  installations  of  the  reporting  DoD  rmponent  -  Government 
operated  . 

E;r  operation  of  ins ta 1  la t i cns  of  the  reporting  DoD  component  -  Contractor 
operated  . 

For  contracts  directly  in  support  of  work  actually  performed  at  i nsta 1 1  at i ons 

of  the  reporting  DoD  component . 

For  work  assigned  to  other  Department  of  Defense  activities . 

For  work  assigned  to  activities  of  other  Government  agencies.  .  . 

For  work  performed  by  industrial  contractors  ("profit"  organizations).  .  . 

For  work  performed  by  educational  institutions 

d  •  Designated  Federal  Contract  Research  Centers . 

b.  Other  institutions . 

For  work  performed  by  other  "nonprofit"  crganizat ions 

■<  •  Designated  Federal  Contract  Research  Center . 

t>  •  Other  institutions.  .  !  !  !  !  j  !  ]  .  ~ . 

Total  RDT&E  Appropriation 


_ Total  Obligational  Auth.  ritv 

FY  ldrtl  FY  IdHJ  FY  1  uH  1  FY  1~ 

Actua I  Estimate  Fs t i mate  Kstima 


38,448 

0 

3,132 
A 2,  I, Hi 


47.007 
1  .  300 

4 , 4*4  3 
3  3 , 000 


33 ,8UJ 
I  ,  700 

4 ,  ..08 
Ov'1 ,  (KV 


7*  ,S'i 


ft  3 ,  7  ■  J 
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RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
DIRECTOR  OF  TEST  AND  EVALUATION,  DEFENSE  APPROPRIATION 

FEDERAL  CONTRACT  RESEARCH  CENTERS  SUMMARY 
(Thousands  of  Dollars) 


FY  1481 
A.tii.i  I 

877 

Ldll 

3 , 1  52 


FY  IMS’ 
Est  iroate 

QQ  i 

3  ,  300 
4.AR3 


FY  1  ‘Art  3 
F s t 1 mat, c- 

1 .108 

3  ,  300 
,  -.08 


FY  IMS- 
F.--<.  lriat  o 

1,-'-- 

3  ,  7 1 

,  ,  8  '  . 


*-v 


1 


(n 


I 


l 

f 


* 
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RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
DIRECTOR  OF  TEST  AND  EVALUATION,  DEFENSE  APPROPRIATION 


I 


INSTALLATION  ANALYSIS  -  FCRC's 
(Thousands  of  Dollars) 


R  D  T  &  E  F  D  N  D  S 


KCHC  A  Location 

F i sea  l 
Year 

F  roTn 

Parent 

Dept 

Tota  1 

Institute  tor 

Defense  Analyses 
Arlington,  VA 

1481 

2,273 

2,275 

1  482 

3 . 500 

3  ,  300 

1483 

3 , 300 

3 , 300 

1484 

3 , 6  30 

3 , 8  30 

MITRE  Corp. 

1481 

877 

877 

McLean,  VA  and 

1482 

493 

99?. 

Bedford,  MA 

1483 

1  ,  108 

1  ,  108 

1984 

1,222 

1,222 

_ PERSONNEL _ 

Prof  ess iona I s  Support  Personnel 

Paid  From  Paid  From 

Parent  Department  Parent  Department 

RDT&E  RDT&E  Total 


■i  ) 

28 

50 

29 

3o 

f*>  5 

2  5 

31 

5h 

2  5 

31 

10 

2 

1  2 

10 

2 

1  2 

10 

y 

1  2 

10 

2 

12 

6^3 
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RESEARCH,  DEVELOPMENT,  TEST  AND  EVALUATION 
DIRECTOR  OF  TEST  AND  EVALUATION,  DEFENSE  APPROPRI ATION 

PROJECT  LISTING 
(Thousands  of  Dollars) 


Budget  Activity  5  -  Defensewide  and  Mission  Support 
Program  Category  6.?  -  Management  and  Support 


FY  1981 

FY  1982 

fy 

FY  I  u8-* 

Actual 

Estimate 

Estimate 

E  s  t  i  rr.a  1 1 

PE  6 58041 » 

32,450 

42, 100 

98 , 900' 

30 ,  V>n 

PE  6)1  1  ID 

4 ,  1  50 

10,400 

1 1 , 600 

n ,  Uh 

Total  Program 

92 ,  1 00 

53,000 

60,000 

63 , ; 02 

] 


DESCRIPTIVE  SUMMARIES  FOR 

THE  DIRECTOR  OF  TEST  AND  EVALUATION,  DEFENSE  APPROPRIATION 


FY  1983  BUDGET  REQUEST 
FY  1984  AUTHORIZATION  REQUEST 
***  JANUARY  1982  *** 


NARkVTIVE  DESCRIPTION 

The  Descriptive  Summaries  for  Program  Elements  65804D 
and  6311  ID  support  the  responsibilities  ol  the  Direc¬ 
tor  Defense  Test  and  Evaluation,  Office  of  the  Under 
Secretary  of  Defense  for  Research  and  Engineering, 
for  independent  activities  in  the  direction  and  super¬ 
vision  of  test  and  evaluation,  for  joint  testing,  for 
study  efforts  to  improve  the  effectiveness  and 
efficiency  of  the  19  DoD  Major  Ranges  and  Test  Facil¬ 
ities,  and  for  a  continuing  program  for  technical 
and/or  operational  evaluation  of  foreign  nations' 
weapon  systems,  equipment,  and  t echno 1 og i e s . 


i 


I 


DIRECTOR  OF  TEST  AND  EVALU-M I  ON  ,  DEFENSE  APPROPR I -\T  ION 
FY  1 983  RDT&E  Descriptive  Summary 


Program  Element:  *638041) 

Title: 

Test 

and  Evaluation 

DoD  Mission  Area:  430  -  Test  and  Evaluation 

Budget 

Act i vi tv: 

6  -  Defense wide 

Mission  Support 

A.  RESOURCES:  ($  in  Thousands) 

Total  for  Program  Element 

FY  1981 
Actua 1 
32,950 

FY  1982 
Est imate 
92.100 

FY  1983 

Est imate 
98 , 900 

FY  1984 
Est imate 

50 , 5  56 

Additional 
to  Completion 
Cent i nu i ng 

Total 

F  s  t  i  ma  t  e  d  u.sb 
N  A 

B*  BR1EI-  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  This  program  element  supports  responsibilities  of  the  Director  Defence  Tes* 
and  Evaluation  (DOTE),  Office  of  the  Under  Secretary  of  defense  for  Research  and  Engineering,  for  independent  activities  in  the 
direction  and  supervision  of  test  and  evaluation,  for  joint  testing,  and  for  study  efforts  to  improve  the  effectiveness  and 
efficiency  of  the  19  Do!)  Major  Ranges  and  Test  Facilities.  These  responsibilities  evolved  from  the  Blue  Ribbon  Defense  Panel 
Report  of  1970  which  made  several  recommendat ions  concerning  test  and  evaluation  and  specifically  commented  on  the  requirement 
for  conducting  much-needed,  productive  joint  operational  tests  and  evaluations.  Major  effort  is  devoted  to  reimbursing  tin.- 
Services  for  unique  costs  incurred  in  conducting  joint  tests,  those  selected  by  the  DDTE  in  coordination  with  OSD  elements,  •  he 
JCS,  and  the  Services,  and  those  directed  by  the  Secretary  of  Defense  or  the  Congress. 

C.  BASIS  FOR  FY  1983  REQUEST:  Continue  six  (6)  joint  tests  initiated  in  prior  years  (Command,  Cent  ro  1  ,  and  .  mmin,  i  >  it  i  n  ^ 
Countermeasures ;  Data  Link  Vulnerability;  Electro-Optical  Guided  Weapons  Countermeasures 'Counter-Countermeasures ;  \  \  rwa  r  .  \rc- i 
Air  Defense;  Ident i f icat i on  of  Friend,  Foe,  or  Neutral;  and  Joint  Logistics  Ove r-The-Shcre  II).  Since  no  j*..  int  tests  will  •• 
initiated  in  FY  1983,  a  total  of  six  will  be  funded.  Conduct  feasibility  determinat ions  on  joint  tests  proposed  by  the  ser\i>e-, 
the  Joint  Chiefs  of  Staff,  the  Unified/Specified  Commanders,  and  OSD  elements  tor  initiation  in  FY  1984. 

D.  C0MPAR1S0N  W1TH  FY  1982  DESCRIPTIVE  SUMMARY;  The  increase  in  the  FY  1983  request  as  compared  to  the  FY  1483  estimate  made  , 
year  ago  ($48,400  thousand  vs  $40,700  thousand)  is  due  primarily  to  a  refinement  of  the  scope  and  objectives  of  the  Forward  Are  i 
Air  Defense  Joint  Test  and  a  more  intensive,  compressed  schedule  for  the  Identification  Friend,  Foe,  or  Neutral  <  I F  F  N  >  .L  int 
Test.  Further,  the  main  effort  of  the  Command,  Control,  and  Communications  Countermeasures  (C3CM)  Joint  Test  has  been  delayed, 
requiring  additional  FY  1983  funds.  FY  1982  funds  intended  for  C3CM  were  reprogrammed  to  meet  previously  unfunded  requirements  ot 
I FFN  and  the  Electronic  Warfare  During  Close  Air  Support  tests. 

£•  OTHER  APPROPRIATION  FUNDS:  The  Services  part i c ipat ing  in  these  joint  tests  provide,  without  reimbursement,  equipment  and 
weapon  systems  for  tests  as  well  as  operational  military  forces  which  are  required.  The  Services  are  reimbursed  for  unique  costs 
incurred  as  a  result  of  a  directed  test  but  not  for  normal  operation  and  maintenance  costs  incurred  in  support  of  joint  tests. 
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Program  Element:  £658040  _  Title:  Test.  and  Evaluation _ 

I )  o  D  Mission  A  r  e  a  :  4  50  -  Test  and  Evaluation  budget  Activity:  n  -  Detensewide  Mism,-n  support 


F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  The  Director  of  Test  and  Eva  1  ua  t  l  <  n ,  Detense  Appropriation  provider  tor  i  tuic-pe  ndent 
activities  in  the  direction  and  supervision  of  test  and  evaluation,  joint  testing,  study  et  torts  to  improve  the  effectiveness  u-. .1 
efficiency  of  the  19  DoD  Major  Ranges  and  Test  Facilities,  and  technical  and  or  operational  evaluation  of  foreign  nations' 
weapons  and  technologies.  Responsibility  for  this  appropr i a t i on ,  assigned  to  the  Director  Defense  Test  and  Evaluitun  < DDit  1 
includes  (1)  initiation  and  accomplishment  of  such  joint  tests  as  are  necessary,  (2)  overseeing  for  OSD  i  t  major  range**  ml  tc^t 
facilities,  and  (5)  administrat ion  of  the  DoD  Foreign  Weapons  Evaluation  program. 

This  program  element  supports  the  responsibilities  of  the  DDTE  for  other  than  Foreign  Weapons  Evaluati  n.  In  carrying  - .  ut 
these  responsibilities,  the  DDTE  identi.i's  candidate  projects  for  joint  tests  in  coord i nat i on  with  OSD  elements,  the  Us,  md 
the  Services,  These  joint  tests  are  st *uct-*red  to  evaluate  system  performance  under  realistic  operational  conditions  with  two  or 
mice  Services  part i c i pat i ng  on  i nterre lot ed/ interact i ng  weapons  systems  as  well  as  to  resolve  technical  development  problem*.  The 
data  from  these  tests  are  used  for  evaluating  system  suitability  for  the  intended  mission;  for  force  structure  planning;  f»r 
detinition  of  requirements;  for  weapons  improvements;  and  for  assistance  in  making  decisions  in  the  acquisition  process.  Ihe 
costs  incurred  under  this  program  element  are  those  which  are  unique  to  the  needs  of  a  joint  test,  such  as:  a  dote rm i nut i on  •  t 
whether  a  proposed  test  is  feasible;  the  prevision  for  test  design  and  planning  support  tor  joint  tests  selected:  the 
development,  procurement,  i  nsta 1  la t i on ,  and  operation  of  special  instrumentation;  transportation,  travel,  and  per  diem  ><>sts  Ur 
the  Test  Director's  staff;  the  modification  of  test  articles  to  be  suitable  as  surrogates  and  to  permit  obtaining  test  data; 
t ransportat i on  of  equipment  from  permanent  bases  to  the  test  site  and  return;  and  the  provision  of  data  collectors  and  services 
for  data  collection,  data  reduction,  analysis,  and  test  reporting.  The  Services  provide  available  equipment  and  weapon  systems 
for  the  tests  without  reimbursement. 

(».  RELATED  ACT  IV  IT  I ES :  The  Services  conducting  or  assisting  in  joint  tests  provide  tor  the  expenses  of  peratienal  military 
forces  which  are  assigned  to  participate  in  the  joint  tests  and  evaluations. 

H.  WORK  PERFORMED  BY:  Feasibility  determination  for  joint  tests  and  evaluations  will  be  performed  either  by  qualified 
Government  Research  Centers  or  by  qualified  contractor  personnel  under  the  guidance  of  OSD  test  and  evaluation  personnel.  K  int 
test  designs  will  he  accomplished  by  the  Institute  for  Defense  Analyses  (IDA),  Science  Applications,  Inc.  (SAP,  Technology 
Service  Corporation  ( TSC )  and  other  contractors.  Each  joint  test  will  be  conducted  by  a  designated  Military  Department  assisted 
by  other  appropriate  Military  Departments.  The  test  data  will  be  evaluated  and  reported  upon  separately  by  the  Test  Director  and 
by  ID.  or  other  responsible  contractors  directly  to  the  OSD  elements.  The  study  efforts  for  improving  the  major  ranges  and  test 
facilities  will  be  accomplished  primarily  by  the  MITRE  Corporation. 


B53 


8 


~t 


Program  Element:  ab  38Q&I) _ _  Title:  Test  and  Evaluation _ _ 

I'ulJ  Mission  Area:  4  30  -  Test  and  Evaluation  Budget  Activity:  h  -  Pe  t  ensew  i  de  Mission  Support 


1  *  PHOCKAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

1.  FV  1982  and  Prior  Accomplishments  and  FY  1983  Planned  Program:  Since  the  initiation  of  the  E-0  MAVERICK  joint  test  in 
1972,  twenty-seven  (27)  additional  joint  tests  have  been  started.  Of  these,  four  ( A )  have  been  terminated  and  sixteen  (lb)  have 
been  completed.  Two  (2)  new  joint  tests  (Joint  Logistics  Ove r-The-Shore  II  and  Joint  Direction  Finding)  were  planned  lor  FV  1482, 
making  a  total  of  ten  (10)  tests  underway  in  FY  1982.  ‘iwo  (2)  joint  tests  (Central  Region  Airspace  Control  Plan  and  Electronic 
Warfare  During  Close  Air  Support)  are  to  be  completed  in  FY  1982  and  two  (2)  joint  tests  are  being  terminated  (Joint  Direction 
Finding  and  Theater  Air  Defense).  No  new  joint  tests  are  to  be  started  in  FY  1983.  Thus,  in  FY  1 0 8 3  there  will  be  six  (b)  joint 
tests  underway. 

Advanced  Anti-Armor  Combat  Vehicle  Joint  Test:  The  objective  of  this  joint  test  was  to  provide  data  for  evaluation  of 
performance  parameters  of  conceptual  lightweight,  anti-armor  combat  vehicles,  and  their  associated  weapons  systems  lor 
determination  of  critical  characteristics  for  development/ref inement  of  appropriate  requirements  documents.  Existing  test  bed 
vehicles  were  modified  to  provide  suitable  surrogates  for  operational  concept  testing  in  a  combined  arms  scenario.  Test 
feasibility  evaluations  to  scope  the  program  and  a  test  design  were  completed  during  FY  1474.  The  main  f orce-on-f orce  tests 
involving  surrogate  vehicles  and  various  fire  control  and  weapon  systems  were  conducted  in  September  -  December  1980.  Analysis 
and  reporting  of  results  were  completed  during  FY  1981.  The  Advanced  Anti-Armor  Combat  Vehicle  Joint  Test  is  commonly  r  f erred 
to  as  ARMVAL. 

Tactical  Aircraft  Effectiveness  and  Survivability  in  Anti-Armor  Operations  Joi.t  Test:  The  objective  of  this  joint  test  was  to 
evaluate  the  survivability  and  effectiveness  of  various  tactical  aircraft  in  close  air  support  anti-armor  operations.  A  number 
of  aviation  systems  and  subsystems  have  been  procured  or  developed  in  recent  years  (e.g.,  AH-1S,  A-10,  AV-tf,  etc.),  each  with  an 
anti-armor  capability.  During  the  same  time  period,  estimates  of  enemy  air  defense  capability  were  significantly  upgraded.  This 
joint  test  took  a  fresh  look  at  the  effectiveness  and  survivability  of  various  a ircraf t /weapon  systems  in  a  realistic  combat 
situation.  The  test  design  was  completed  in  November  1977  and  the  test  force  was  established  in  late  FY  1977.  A  detailed  test 
plan  was  completed  in  May  1979.  Test  instrumentation  was  in  place  by  March  1979  with  actual  testing  beginning  in  July  1974.  \ 
preliminary  report  was  published  in  July  1980.  The  final  analysis  and  report  were  completed  in  FY  1981.  The  Tactical 
Ef f f ec t iveness  and  Aircraft  Survivability  in  Anti-Armor  Operations  Joint  Test  is  commonly  referred  to  as  TASVAL. 
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Program  Element:  ~  6  38041.) _ 

Del)  Mission  Area:  450  -  Test  and  Evaluation 


Title:  Test  and  Evaluation _ 

Budget  Activity: _ b  -  Defense  wide  Mission  Support 


Central  Region  Airspace  Control  Plan  (CRACP)  Evaluation:  The  objective  of  this  joint  test  is  to  evaluate  the  effectiveness  ct 
existing  and  proposed  central  region  airspace  control  procedures/systems  which  are  designed  to  resolve  conflicts  among  friendiy 
forces  employing  common  airspace  in  the  forward  combat  zone.  Particular  emphasis  will  be  placed  on  evaluating  existing  and 
proposed  techniques  for  controlling  offensive  air  support  aircraft  and  friendly  short  range  air  defense  ( SHORAD >  units.  A 
feasibility  study  to  provide  preliminary  program  definition  has  been  completed.  That  study  identifies  major  airspace  control 
issues  (e.g.,  effective  control  of  SHORADS,  ability  of  aircraft  to  adhere  to  proposed  airspace  control  procedures)  and  proposes  a 
sequence  of  test  vehicles  to  assess  these  issues.  These  test  vehicles  include:  analyses /f ast  time  simulations;  manned 
simulators  (i.e.,  the  test  bed  being  assembled  for  the  Identification  of  Friend,  Foe,  or  Neutral  ( I FFN )  joint  test);  piggybacking 
on  field  test  exercises;  and  a  dedicated  field  test.  The  dedicated  field  test  phase  will  focus  upon  the  airspace  control 
problems  posed  by  SHORADS  (i.e.,  it  will  establish  a  baseline  of  performance  and  evaluate  the  utility  of  additional  information 
to  these  weapon  system  operations).  The  FY  1980  program  included  funds  to  begin  ana  lyses /f ast  time  simulations  to  assess  the 
ability  of:  (1)  aircraft  to  adhere  to  airspace  control  procedures,  and  (2)  air  defense  units  with  a  beyond  visual  ranee 
capability  to  recognize  adherence.  The  analyses  continued  during  FY  1981.  In  FY  82  the  evaluation  will  be  completed. 

Electronic  Warfare  During  Close  Air  Support  (EW/CAS)  Joint  Test:  The  EW/CAS  program  was  conducted  in  two  phases.  Phase  I,  the 
Tactical  Communications  Jamming  Phase,  completed  in  March  1980,  was  devoted  to  investigating  the  effectiveness  of  Soviet  jamming 
ui  U.S.  tactical  communications  associated  with  conducting  air  support  operations  (with  both  fixed-wing  aircraft  and  attack 
helicopters).  Phase  II,  designated  as  the  Air  Support  Operations  Phase,  was  completed  at  Nellis  Air  Force  Base,  Nevada  in 
November  1981.  The  general  objective  of  Phase  II  was  to  assess  the  relative  effectiveness  or  contribution  of  electronic 
countermeasures,  defense  suppression,  and  tactics  on  close  air  support  and  attack  helicopter  operations.  Data  reduction, 
evaluation,  and  analysis  of  Phase  11  is  currently  scheduled  to  be  completed  in  November  1982. 

Joint  Direction  Finding  (JDF).  Joint  direction  finding  support  to  tactical  operations  was  proposed  by  CINCPAC  as  a  FY  1982  joint 
operational  test  to  determine  if  DF  assets  not  presently  netted  together,  or  those  functioning  independently,  can  be  joined  in  a 
manner  that  will  support  the  combat  information  needs  of  the  tactical  commander.  Under  the  test  concept,  a  DF  net  control  would 
assume  management  of  other  Services'  assets  to  maximize  theater  capability.  A  feasibility  study  was  conducted  by  the  Navy  to 
determine  if  the  test  could  be  conducted  in  conjunction  with  exercise  Kernal  Usher  during  late  1982  or  early  1983.  It  has  been 
determined  that  desired  results  can  be  obtained  by  using  existing  assets  and  command  structure  without  a  requirement  for 
establishing  a  joint  test  and  using  PE  65804D  funds.  Therefore,  JDF  has  been  terminated. 

G55 


10 


T - 1 

7  I 


J  +**  - 

l 


Program  Element:  £658040 _  Title:  Test  and  Evaluation _ 

DoD  Mission  Area:  430  -  Test  and  Evaluation  Budget  Activity:  6  -  Defensewide  Mission  Support 

Theater  Air  Defense  (TAD)  Evaluation:  An  operational  test  and  evaluation  of  joint  command  and  control  cl  tir space  during 
defensive  battle  operations  was  proposed  by  the  JCS  and  USAF.  The  concept  was  that  the  primary  objectives  et  this  evaluation  In- 
satisfied  by  augmenting  the  evolving  Identif ication  of  Friend,  Foe,  or  Neutral  (IFFN)  Test  Bed.  Because  of  the  interrelationships 
between  TAD  and  IFFN,  and  the  acceleration  of  the  IFFN  schedule,  it  was  determined  that  TAD  should  be  deterred  until  a  later 
date,  depending  on  progress  and  early  results  of  IFFN. 

Command,  Control,  and  Commun i ca t i ons  Countermeasures  (C3CM)  Joint  Test:  The  objective  of  this  joint  operational  test  program  is 
to  assess  the  effectiveness  of  current  and  planned  US  forces  in  countering  Soviet  Command,  Control,  and  Commun ioat i ons .  The  test 
program  will  support  the  development  of  tactics  and  assist  hardware  developers  tc  identify  system  requirements  or  improvements 
that  would  enhance  US  C3CM  capab i 1 i t ie s .  Test  concept  definitions  were  undertaken  in  1978  by  four  selected  contractors.  The  KY 
1979  program  included  funding  for  a  single  unified  test  concept  based  on  the  four  contractor  studies.  The  FY  1980  program  t unde  i 
analyses  of  Soviet  equipment  and  tactics,  US  C3CM  capabi 1 i t ies ,  and  development  of  C3CM  scenarios  for  testing.  Based  upon  the 
results  of  these  studies,  detailed  planning  is  proceeding  on  field  tests  and  on  development  and  procurement  of  simulation 
equipment.  In  FY  1981,  five  preliminary  tasks  were  assigned  to  the  Joint  Electronic  Warfare  Center,  addressing  scenario 
validation,  the  role  of  computer  modeling  and  simulation.  Blue  C3CM  material  systems  and  current  Service  C3CM  concepts  and 
activities.  FY  1982  funding  supports  the  establishment  and  operation  of  the  Joint  Test  Directorate,  procurement  of  instrumenta¬ 
tion  and  threat  simulation  hardware,  and  conduct  of  the  initial  test  planning.  Results  of  simulations  and  field  tests  will  be 
combined  to  develop  an  analytical  base  for  use  in  training  and  in  development  of  tactics  and  equipment. 

FY  1983  Planned  Program:  Efforts  will  continue  on  test  planning,  simulation  and  analysis,  wargaming  studies,  hardware 
procurement,  and  site  preparation. 

Data  Link  Vulnerability  Joint  Test:  The  objective  of  this  joint  test  is  to  develop  and  validate  a  methodology  to  assess  the 

performance  of  data  links  when  employed  in  a  hostile  electronic  environment.  This  methodology  will  be  designed  to  evaluate  the 
anti-jam  eharac ter i st  ics  of  the  data  links  against  known  and  predicted  levels  of  jamming  tc  include  the  effects  of  alternative 
tactics,  multiple  jammer  scenarios  and  techniques,  atmospheric  propagation  effects,  non- i ntent i ona  1  jamming,  and  man-machine 
interfaces.  Tests  to  validate  the  methodology  are  being  accomplished  in  as  realistic  a  threat  electronic  countermeasures  ( ECM ) 
environment  as  feasible.  This  program,  originally  restricted  to^  tactical  data  links,  was  expanded  in  1979  to  include  typical 
digital  weapon  control;  command,  control,  and  communications  (C  );  and  reconnaissance  (I)  data  links.  A  field  test  of  the 
WALLEYE  glide  bomb  was  conducted  in  FY  1979  to  evaluate  selected  measures  of  effectiveness.  The  results  shewed  that  additional 
studies  to  define  improved  measures  of  effectiveness  were  needed.  These  additional  studies  are  continuing  into  FY  1982. 
Simulations  have  been  designed  to  evaluate  data  link  hardware  performance  against  the  previously  defined  variables.  Field  tests 
are  being  designed  and  conducted  to  validate  simulation  results,  update  the  test  methodology,  and  provide  the  basis  <! 
ducumentat ion. 
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'rogram  Element:  *6 580^D 
loD  Mission  Area:  '♦  3 0 


•  u _ _ 

Test  and  Evaluation 


Title:  Test  and  K va 1 ua t i c n 


Budget  A.tivit>:  n  -  Detensewide  Mission  Support 


E lectro-Opt ica 1  Guided  Weapons  Countermeasures  Joint  Test:  The  objectives  of  this  joint  test  are  to  determine  the  operational 
effectiveness  of  our  el  ectro-opt ical  (E-0)  guided  weapons  ( Ultra-Violet  U'V > ,  Infrared  (IK1,  TV,  and  LASER i  in  a  countermeasure^ 
(CM)  environment,  to  provide  information  to  developers  for  effective  counter-countermeasures  ( CCM >  actions,  and  to  evaluate  the 
effectiveness  of  countermeasures  techniques  and  devices  against  selected  e 1 eo t ro-opt i c a  1  guided  weapon  systems.  This  program  was 
initiated  in  FY  197b  by  using  the  existing  Joint  Test  Force  personnel.  Mobile  Instrumentation  Facility  <MIF>,  other 
instrumentation  devices,  and  data  base  assembled  during  the  earlier  OSD-spcnscr ed  LASER  Guided  Weapons  Countermeasures  Joint  Test 
program.  Emphasis  continues  on  static,  capt i ve-f 1 ight ,  and  dynamic  field  testing  of  E-0  weapon  systems,  development  ot  >'M 
techniques  and  devices,  and  suscept ibi li ty/vulnerabi 1 ity  analyses  of  E-0  guided  weapons  in  realistic  environments. 

FY  1983  Planned  Program:  This  effort  is  sponsored  by  the  Director  Defense  Test  and  Evaluation  to  insure  the  continued 
effectivene  s  of  current  and  developmental  E-0  guided  weapons  in  an  increasingly  soph  ist i cated  countermeasures  environment. 

Forward  Arec,  >.ir  Defense  Evaluation:  The  objective  of  this  joint  test  program  is  to  evaluate  existing  and  proposed  techniques 
for  controlling  offensive  air  support  aircraft  and  friendly  short  range  air  defense  (SHORADS)  units.  To  accomplish  this 
objective,  a  dedicated  field  test  will  be  conducted  in  which  the  performance  of  SHORADS  operators  will  be  assessed  as  a  function 
of  the  degree  and  quality  of  external  information  which  is  available  from  the  C”  system.  The  SHORADS  operators  will  he 
character i zed  by  their  effectiveness  in  engaging  hostile  aircraft  while  allowing  friendly  aircraft  to  pass  unengaged.  As 

supporting  effort,  field  test  exercises  and  fast  time  simulation  evaluations  will  ’e  conducted  to  evaluate  the  ability 
aircraft  to  adhere  to  existing  and  proposed  airspace  control  procedures. 

The  FY  1979  JT&E  program  included  funding  for  a  joint  battlefield  airspace  control  (JBAC)  feasibility  study  in  which  a  strawman 
FAAD  test  design  was  performed  and  preliminary  estimates  were  made  of  required  resources  and  funding.  The  FY  1980  program 
included  funds  to  begin  the  long-lead-time  planning  for  the  dedicated  field  test.  During  FY  1982  the  concept  definition  study  was 
initiated.  In  FY  1982  funding  includes  completion  of  concept  study,  formulation  of  a  Joint  Test  Force,  and  initiation  of  test 
design  and  planning. 

FY  1983  Planned  Program:  Completion  of  test  plan  and  conduct  of  initial  test  trials. 


Program  Element:  r>8Q4D _ Title:  Te  st  and  Eva  1  uat  i  on  _  _  _ 

Do D  Mission  Area:  4  30  -  Test  and  Evaluation  Budget  Activity:  b  -  Defensewide  Mission  Support 

i  <le  nt  i  1  i  oat  i  on  Friend,  Foe,  or  Neutral  (1FFN)  Joint  Test.  This  program  has  two  fundamental  objectives.  Fir>t,  to  e  *■  ib  1  i  sh 
baseline  I FFN  performance  under  varying  conditions.  Second,  to  develop  and  demonstrate  improved  IFFN  techniques  .hi  n  will 
enhance  the  ability  of  Air  Defense  System  Controller  to  accurately  and  swiftly  identify,  and  to  respond  appropr i ate  1 y  t-  observed 
potential  targets.  Specifically,  the  test  is  to:  evaluate  our  .apability  to  perform  the  IFFN  function  within  the  v.::v,TinJ  and 
control  system;  to  determine  weak  nodes;  and  to  test  near-term  procedural  and  equipment  improvements.  The  test  is  oriented  t 
the  NATO  Central  European  area.  A  Joint  Test  Force  ( JTF )  has  been  formed  and  will  accomplish  the  test  employing  a  geograph i ca i I v 

distributed  test  bed  of  actual  manned  weapon  and  command  and  control  system  nodes.  The  test  bed  will  be  controlled  by  a  Central 

Simulation  Facility  (CSF)  and  is  to  incorporate  all  identification  information  sources  used  in  combat.  The  test  bed  will  be  built 
in  stages  beginning  with  Army  HI MADS  and  air  defense  C  modes.  Subsequent  stages  will  integrate  Air  Force  systems  into  the  test 
bed.  Test  bed  design  definition  and  source  selection  will  be  complete  in  FY  82. 

FY  1983  Planned:  Hardware  procurement  for  the  CSF  will  be  completed  and  development  and  procurement  of  the  software  will  he 

conducted  for  the  Army  systems.  Tests  of  the  first  stages  and  procurement  of  the  subsequent  stages  are  planned. 

Joint:  Logistics  Over-The-Shore  II  (JLOTS  11).  Log i st ics-Over-The-Shore  (LOTS)  was  conducted  at  Fort  Story,  Virginia  under  calm 
sea  conditions.  JLOTS  II  has  been  approved  as  a  FY  82  joint  test  with  trials  in  FY  84  to  determine  the  impact  and  e  f  f  ec  t  i  vene  ^ " 
of  Over-t he-Shore  Discharge  of  Containers  (OSDOC)  and  further  movement  ashore  into  a  Temporary  Container  Discharge  Facility 
(TCI)F).  This  will  demonstrate  the  Services'  ability  to  discharge  conta i nersh i ps  at  locations  which  do  not  have  specialized  rt 
facilities,  and  will  test  the  capability  of  improved  conta i nersh ip  discharge  equipment.  This  equipment  and  the  concept  will  he 
tested  in  a  joint  Service  RDF  environment  at  a  site  with  state  three  seas.  An  Army  Transportation  Battalion,  a  Naval  Beach  Tr>cp, 
and  a  Marine  Support  Element  will  be  required.  The  test  involves  compatibility  and  suitability  determination  of  conta i nersh i ps , 
Lighter  Aboard  Ship  (LASH)  vessels,  motion  compensating  cranes,  causeways,  Delong  Piers,  and  Army  and  Navy  lighters  and  support 
vehicles.  The  test  was  nominated  by  the  Navy,  which  has  been  designated  lead  Service  with  the  Army  and  Marine  Corps  as 

pa rt i c i pant s .  The  Navy  lias  prepared  an  outline  test  concept,  has  recommended  potential  test  sites,  and  is  determining  test 
support  requirements  to  allow  formulation  of  cost  estimates  an:  budgeting.  The  scope  of  the  test  is  being  refined  from  the 

outline  test  concept. 

FY  1983  Planned  Program:  The  first  phase  of  operations  is  to  be  accomplished  in  FY  1983.  This  phase  is  oriented  toward 
deployment  operations,  using  merchant  ships  to  deploy  i.ajor  items  of  Service  equipment  required  tor  LOTS-type  operations. 
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Program  Element:  36  58041) _ 

bob  Mission  Area:  4  30  -  Test  and  Evaluation 


Title:  Test  and  Evaluation _ _ _ 

Budget  Activity:  t)  -  Defensewide  Mission  Support 


Feasibility  Determinations  for  Joint  Tests:  Feasibility  determinations  are  required  to  decide  if  the  desired  test  objectives  are 
achievable,  to  provide  a  preliminary  estimate  of  required  resources  by  type  and  costs,  and  to  provide  a  list  ct  special  and 
pacing  test  support  needs.  These  determinations,  after  coordination  with  the  Services  and  other  OSD  elements,  provide  the  basis 
for  designing  and  planning  additional  joint  tests.  Proposed  joint  tests  are  analyzed  in  considerable  depth  to  determine  if  the 
test  results  will  resolve  current  weapon  systems  problems  or  provide  required  inform  it  ion  in  the  design  of  future  weapon  systems. 
These  test  results  must  be  accomplished  within  a  reasonable  time  frame  so  as  to  provide  benefit  to  the  Services  and  not  require 
excessive  funding.  As  feasibility  determinations  are  completed,  decisions  are  made  as  to  whether  proposed  joint  tests  should  be 
pursued  or  cancelled.  It  is  necessary  each  year  to  review  carefully  the  need  for  future  joint  tests  under  realistic  two-sided 
operational  conditions. 

FY  1983  Planned  Program:  The  FY  1983  effort  will  result  in  determining  which  tests  will  be  conducted  in  the  FY  198-4  to  FY 
1986  timeframe. 

Test  and  Evaluation  Independent  Activities:  In  the  supervision  of  test  and  evaluation,  requirements  for  independent  assessment 
arise  on  tests  conducted  by  the  Services  either  singly/ joint ly  or  with  other  nations.  These  assessments  are  usually  directed  by 
either  Congressional  committees  or  the  Secretary  of  Defense.  There  is  also  an  occasional  need  for  assistance  in  examining 
certain  program  issues  and  in  reviewing  special  aspects  of  the  test  and  evaluation  program.  In  FY  1981  and  FY  1982  independent 
activities  in  these  categories  included  the  following:  development  of  quantitative  guidelines  to  be  used  in  assessing  weapon 
system  operational  suitability;  development  and  presentation  of  a  Test  and  Evaluation  Management  course;  development  of  an 
improved  approach  to  evaluation  of  the  Joint  Tactical  Information  Distribution  System  (JTIDS);  development  of  a  text  dealing  with 
statistical  concepts  in  test  and  evaluation;  assessment  of  cruise  missile  survivability  test  results;  development  of  guidelines 
for  the  test  and  evaluation  of  computer  software;  and  preparation  of  an  independent  T&E  assessment  of  the  DSCS  III  program. 

FY  1983  Planned  Program:  In  FY  1983  emphasis  will  continue  on  compatibility  of  U.S.  and  NATO  weapon  systems  and  the 
assurance  that  joint  tests  conducted  by  the  Services  on  interacting  weapon  systems  are  meeting  DoD  goals.  Funds  are  required  to 
undertake  these  independent  evaluations  as  directed  by  Congress  or  the  Secretary  of  Defense. 
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Program  Element:  g65804D _  Title:  Test  .ind  Eva  1  tuition _ 

Dot)  Mission  Area:  430  -  Test  and  Evaluation  Budget  Activity:  o  -  Defensewide  M.ssicn  Support 


T&E  Facility,  Instrumentation,  and  Procedures  Studies:  In  prior  years,  this  activity  conducted  studies  and  analyses  in  support  of 
the  development  and  sizing  of  the  DoD  Major  Ra  ige  and  Test  Facility  Base  (MRTFB),  with  particular  emphasis  on  inst rument i on  ind 
aerial  target  requirements  and  capabilities.  The  object  was  to  assure  that  the  needed  capabilities  were  available  tor  planned* 
test  and  evaluation  activities  and  the  costs  incurred  were  minimized.  \s  part  of  this  activity,  the  MITRE  Corpor.it  ion  conducted 
specific  technical  analyses  and  studies  associated  with  instrumentation  and  aerial  targets,  with  emphasis  on  multiple  target 
state  vector  tracking  system  capabi 1 i t ies ,  range  radar  performance  improvements,  and  force-on-force  engagement  scoring  system 
concepts.  In  addition,  MITRE  conducted  studies  of  infrared  aerial  target  realism,  target  radar  cross  section,  target  concepts  ter 
testing  high  Energy  Laser  (HEL)  weapons,  and  vector  miss  distance  measurement  capabilities  with  advanced  radar  techniques.  Other 
studies  included  range  ship  fleet  sizing  a  1 1 ernat i ves ,  anti-ship  missile  target  alternatives,  full-scale  and  sub-scale  aerial 
target  realism  comparisons,  and  satellite  application  to  test  range  support.  Current  activities  include:  an  investigation  o! 
instrumentation  performance  on  Electronic  Warfare  During  Close  Air  Support  (EW^CAS)  leading  toward  possible  improvements  t  r 
future  joint  tests,  an  assessment  of  the  alternatives  for  providing  anti-air  weapons  scoring,  an  assessment  of  data  link 
alternatives  for  the  application  of  the  NAVSTAR/GPS  to  range  instrumentation,  and  an  assessment  of  a  modified  Multiple-Target. 
Instrumentation  Radar  (MIR)  to  satisfy  range  tracking  needs. 

FY  1983  Planned  Program:  The  effort  will  include:  continuation  on  the  anti-air  weapons  scoring  invest  igat  i  «..n,  further 
investigations  on  the  application  of  NAVSTAR/GPS  to  range  inst rumentat ion ,  analyses  supporting  the  improvement  of  the  Range 
Measurement  System  (RMS)  for  joint  tests,  and  an  assessment  of  support  requirements  and  proposed  concepts  for  torce-on-f«  o 
engagement  instrumentation.  Investigation  will  continue  in  the  use  of  target  motion  resolution  techniques  for  accuracy 
improvements  of  range  radar  measurements.  Studies  will  continue  on  aerial  targets  to  aid  in  selection  of  better  targets  fv,r  test 
and  training. 
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Program  Element: 
Ik; I.)  Mission  Area: 


-8  380AD 


Title: 


Test  and  Evaluation 


oO 


Test  and  Evaluation 


Budget  Activity:  ft  -  Defense  wide  Mi^si-n  Support 


2.  FY  1984  Planned _ Program:  Funding  is  required  to  continue  design,  planning,  and  analysis  support  and  to  provide  !> 

admin i st rat ive  and  contractual  support  to  Test  Directors  and  their  staffs  as  well  as  other  costs  associated  with  field  testing 
progress  for  the  following  on-going  joint  tests: 


Command,  Control  and  Communicat ions 
Countermeasures 
Data  Link  Vulnerability 

Electro-Opt ical  Guided  Weapons  Countermeasures/ 
Counter-Countermeasures 


Forward  Area  Defense  Evaluation 
I dent i f icat ion  ot  Friend,  Fee,  or  Neutral 
Joint  Logistics  Ove r-The-Sho re  II 


Proposed  FY  1984  joint  tests  will  be  coordinated  with  the  other  OSD  elements,  the  Joint  Chiefs  of  Staff,  and  the  Service- 
Selected  candidates  will  be  subjected  to  feasibility  determinations  to  ascertain  if  the  test  objectives  are  achievable,  the  tes 
can  he  accomplished  within  a  reasonable  time  frame,  and  the  tests  will  not  require  excessive  funding.  Based  >.n  the 
determinations,  two  new  joint  tests  will  be  selected  and  funded  in  the  FY  lu84  program.  With  these  two  new  joint  test*',  tb* 
will  be  a  total  of  eight  joint  tests  underway  in  FY  1984. 

Funds  will  also  be  required  to  provide  for  F  e  a  s  i  b  i  1  i  t  y _ Determinat  ions  ot  joint  tests  proposed  tor  subsequent  w-.ir 

Independent  Activities  in  the  direction  and  supervision  of  test  and  evaluation;  and  T&E  Facility,  Instrumental ii n .  and  Provedu 

Studies  to  continue  improving  the  test  facilities  base,  analyzing  and  planning  i nst rumentat i on  systems,  and  responding 
necessary  to  meet  new  requirements. 

‘3.  PROGRAM  TO  COMPLETION:  This  program  supports  about  eight  18)  to  ten  (  1 0  >  joint  test  activities  each  vo.tr  n 

continuing  basis.  Generally,  completion  of  a  joint  test  activity  requires  about  four  years:  1^—18  months  ter  planning  a 

centreing  of  any  new  ins  t  rumentat  ion ;  13-18  months  for  check  test  and  preparation  for  a  full-scale  test;  and  1 2  months  t 
the  full-scale  test  and  its  evaluation  and  reporting.  Feasibility  determinations  are  conducted  each  year  to  determine  those  jo i 
test  activities  that  should  be  undertaken  in  future  years.  T&E  Independent  Activities  are  undertaken  to  evaluate  joint  Servi 
tests  and  DS  Serv i ce /Fore i gn  tests  on  weapon  systems  as  directed  by  Congress  and  the  Secretary  of  Defense.  Test  facilitie 
instrumentation,  and  test  and  evaluation  practices  must  be  improved  on  a  continuing  basis  to  meet  specific  joint  requirement 
The  estimated  costs  to  complete  the  various  joint  test  activities  underway  in  FY  1982  and  planned  tor  FY  1^8’i  and  FY  198:.  a 
shown  in  the  attached  resources  funding  chart. 


Program  Element:  ••  6  580  > 1 ) 


I)oD  Mission  Area:  450  -  Test  and  Evaluation 


Resources:  ($  in  Thousands) 


PE  6  58041) 


Tests  Completed  in  FY  198 1 
Advanced  Anti -Armor  Combat  Vehicles 
Tactical  Aircraft  Effectiveness  and  Survivability 
in  Anti -Armor  Operations 

Tests  Completed  or  Terminated  in  FY  1982 
Central  Region  Airspace  Control  Plan 
Electronic  Warfare  During  Close  Air  Support 
Joint  Direction  Finding 
Theater  Air  Defense 

Tests  Ongoing  in  FY  1983 

Command,  Control,  and  Communications  Countermeasures 
Data  Link  Vulnerability 

Electro-Optical  Guided  Weapons  Countermeasures/ 
Counter-Countermeasures 
Forward  Area  Air  Defense 
Identification  Friend,  Foe,  or  Neutral 
Joint  Logistics  Over-The-Shore  II 

New  Starts  in  FY  1984  -  Two 

Other 

Feasibility  Determinations 
T&E  Independent  Activities 
T&E  Facility,  Instrumentation  and 
Procedure  Studies 


TOT 


658040  Funds 


.akVfaMttto,./,  .1.-  -  - -i-ftiji  irfiri  f  -  liliHfllft'Hil)'} 


Title:  Test 

and  Eva 

1  uat  ion 

Budget  Activity:  6 

-  Detensewide 

Mission 

Support 

FY  1981 
Program 

FY  1 482 
i  Program 

FY  1983 
Program 

FY  1984 
Program 

Addition. 

t  0 

Comp  let  w 

i\  Total 

Estimate. 

■  n  Cost 

1  3.02  1 

95 

— 

- 

20.7-1 

2b9 

299 

710 

1  5,3  70 

5 ,  729 

- 

- 

- 

6  1, 570 

- 

- 

- 

- 

- 

- 

2  22 

100 

- 

- 

- 

322 

538 

2,925 

6, 100 

5 , 400 

1 8 , 000 

3  1,64  7 

8,655 

2 .824 

2,010 

500 

- 

18,060 

3,950 

4 , 300 

4 . 600 

4,800 

- 

- 

314 

6,730 

12,840 

14,056 

10,000 

41,46} 

2,188 

16,100 

14,850 

14,300 

2  l  ,  500 

71,517 

- 

500 

5,000 

5 , 400 

5 , 000 

1 5,400 

- 

- 

- 

3,000 

37 ,000 

40 , 000 

133 

775 

800 

800 

838 

1,200 

1,300 

1  , 300 

- 

_ 

378 

818 

900 

1 , 000 

- 

32,950 

42 , 100 

48 , 400 

50 , 5  56 

- 

- 
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DIRECTOR  OF  TEST  AND  EVALUATION ,  DEFENSE  APPROPR 1  AT  I  ON 
FY  1982  RDT&-F  DESCRIPTIVE  SUMMARY 


Program  Element:  -6 3111 1) _ 

DoD  Mission  Area:  460  -  International  Cooperative  RDT&E 


Title:  Foreign  Weapons  Evaluation _ 

Budget  Activity:  6  -  Defensewide  Mission  Support 


A .  RESOURCES: _ ($  in  Thousands  ) 

FY  1981 
Actua  1 

Total  for  Prograr  1  ier.ej:t  9,150 


Total 


FY  1982 

FY  1983 

FY  1984 

Add  i  t  i  on.i  1 

Est i mated 

Est imat e 

Est imate 

Est imate 

to  Completion 

Costs 

10,  <500 

1  1 ,600 

t  3 , life 

Cent i nu i ng 

N  A 

B.  BR  l  EF _ IJESCR 1 PT 1  OS  OF  ELEMENT :  This  continuing  program  provides  for  technical  and/or  operational  evaluation  of  foreign 

nations'  weapon  systems,  equipmerf,  and  technologies  to  determine  their  potential  use  to  elements  of  the  Department  of  Defense. 
The  bases  for  selecting  a  candidate  for  evaluation  include  its  potential  to  satisfy  an  operational  need,  its  ability  to  meet  a 
deficiency  in  the  current  inventory,  and  its  contribution  of  a  component  or  technology  for  which  there  is  no  similar  US 
alternative.  This  program  element  directly  supports  the  policy  of  the  United  States  that  equipment  procured  for  use  by  personnel 
of  the  Armed  Forces  of  the  United  States  stationed  in  Europe  under  the  terms  of  the  North  Atlantic  Treaty  be  standardized  or  at 
least  interope rabl e  with  equipment  of  other  members  of  the  North  Atlantic  Treaty  Organ i zat ion.  This  program  also  provide^ 
potential  for  significant  resource  savings  by  avoiding  unnecessary  duplication  in  development  and  identifies  viable  potential 
offsets  for  Foreign  Military  Sales  programs. 


C.  BASIS  FOR  THE  FY  1983  RDT&E  REQUEST:  Funds  from  this  program  element  are  provided  directly  to  Service  testing  facilities  to 
support  the  test  and  evaluation  of  foreign  weapons  and  technology  programs  nominated  by  the  Services  and  approved  by  OSD.  Use  of 
these  funds  includes  lease  or  purchase  of  test  articles,  modification  of  test  articles  or  directly  related  equipment,  technical 
and  operational  test  support,  test  data  reduction,  engineering  studies,  and  refurbishing  costs  related  to  returning  test  or  te>t 
support  articles  to  original  configurations.  Specific  expenditures  will  support  continuation  of  evaluation  programs  initiated  in 
FY  1982,  assuming  that  these  efforts  are  progressing  satisfactorily,  and  will  support  new  efforts  initiated  in  FY  1983.  The  FY 
1983  FWE  program  nomination  and  review  cycle  will  start  in  June  1982  and  will  be  completed  on  30  September  1982. 


D.  COMPARISON  WITH  FY  1982  DESCRIPTIVE  SUMMARY:  The  FY  1983  request  is  equal  to  the  estimate  made  a  year  ago.  Added  emphasis 
given  by  the  Services  to  this  program,  however,  has  resulted  in  FY  1982  requests  in  excess  of  $14, OM  against  the  FY  1982  program 
of  $10. 9M.  Even  with  the  careful  screening  process,  which  selects  only  the  most  promising  candidates,  a  legacy  of  $9,0M  is  being 
carried  over  into  FY  1983,  thus  placing  a  severe  constraint  on  the  number  of  new  programs  which  may  be  selected  in  FY  1983. 
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Program  Element:  ~6 ~>  1  1  1  D _ Title:  Foreign  Weapvuis  Evaluation _ 

Del)  Mission  Are  a :  ^60  -  International  Cooperative  RDT&E  Budget  Activity:  n  -  Petensewide  Mis^i.u  Supper*. 

k  K.  OTHER  APPROPRIATION’  FUNDS :  None. 

F.  DETAILED  BACKGROUND  AND  DESCRIPTION:  This  was  a  new  program  element  in  FY  l  .  I  r,  FY  the  Deb  budget  t.  t  W reign 

weapons  evaluation  totalled  $6.1  million  in  three  Service  program  elements;  $2.7  million  was  K  r  the  Army  »  PE  A  7 !  —  -\  » .  $  1  .  - 
million  for  the  Navy  ( FE  6479dN),  and  $2.0  million  for  the  Air  Force  (PE  64736F » .  During  its  review  oi  these  funds  the  Hu-e  and 
Senate  Arr.ed  Services  Committees  conferees  suggested  that,  in  the  interests  of  more  stringent  control,  anv  rrmest  t  r  foreign 
l  weapons  evaluation  funds  for  FY  1980  be  placed  in  the  Under  Secretary  of  Defense  Research  and  Engineering  ( USDRE »  budget  instead 

'  of  in  separate  Service  budgets.  To  accommodate  this  Congressional  guidance,  funds  for  foreign  weapons  evaluation  have  boon 

deleted  from  the  Service  program  elements  and  placed  in  USDRE  program  element  6 >11  ID  under  the  direct  cognizance  of  the  Director 
Defense  Test  and  Evaluation.  The  House  Armed  Services  Committee,  in  reporting  cn  the  Del-  Aut  ho  r  i  za  t  i  on  Act  for  FY  I^so, 
recommended  that  future  author  i  zat  icn  requests  for  Foreign  Weapons  Evaluation  be  included  in  the  budget  c.t  the  Director  Defense 
Test  and  Evaluation.  Accordingly,  the  request  for  Foreign  Weapons  Evaluation  funds  (PE  r»  A 1 l 1  i  *  *  \ o  combined  with  that  of  Test  and 
Evaluation  ( PF.  6r)804D>  in  the  Director  of  Test  and  Evaluation,  Defense  Appropriation. 

(..  RELATED  ACTIVITIES:  None 

H.  WORK  PERFORMED  BY:  Foreign  Weapons  Evaluation  activities  are  carried  cut  within  the  potentially  henetitting  Service.  The 
evaluation  of  most  Army  materiel  is  conducted  by  the  US  Army  Test  and  Evaluation  Command,  Aberdeen  Proving  Cround,  MD,  in 
coordination  with  the  development  command  or  separate  laboratory  of  the  US  Army  Materiel  Development  and  Readiness  Command  having 
responsibility  for  counterpart  US  materiel.  Army  commands  and  agencies  representing  user,  training,  and  logistics  interests  .ire 
tasked  in  a  support  role  appropriate  to  evaluation  requirements.  For  foreign  weapons  systems  having  naval  app 1 i c at i ons , 
»  evaluations  are  monitored  by  the  Office  of  the  Assistant  Secretary  of  the  Navy  (Research,  Engineering  and  Systems),  the  Office  of 
the  Chief  of  Naval  Operations,  and  Headquarters,  V.S.  Marine  Corps.  Work  is  performed  in  various  N  ivy  laboratories  and  test 
centers  such  as  the  Naval  Weapons  Center,  China  Lake,  CA;  the  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  the  Naval  Ship  Weapons 
System  Engineering  Station,  Port  Hueneme,  CA ;  and  the  Naval  Ordnance  Station,  Louisville,  KY.  For  Air  Force  systems,  evaluations 
are  under  the  management  of  the  Air  Force  Systems  Command,  Andrews  AFB,  MD,  and  are  carried  out  by  its  subsidiary  units  such  as 
'  the  Air  Force  Flight  Test  Center,  Edwards  AFB,  CA;  the  Air  Force  Avionics  Laboratory,  Wr ight-Patterson  AFB,  OH;  and  the  Ar. -ament 
Development  and  Test  Center,  Eglin  AFB,  FL.  Depending  on  the  specific  equipment  and  the  arrangements  made  for  its  evaluation, 
foreign  companies  or  governments  may  provide  test  articles,  spare  parts,  and  support  equipment  or  services  as  requested. 
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Program  Element:  g 6 5  1  1  ID _  Title:  Foreign  Weapons  Evaluation _ 

Del)  Mission  Areas  460  -  International  Cooperative  RDT&E  Budget  Activity:  6  -  Defensewide  Mission  Support 

1 .  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS : 

1*  FY  1482  and  Prior  Accompl i sbments :  The  Army  Foreign  Weapons  F valuation  (  FWE  )  program  was  initiated  in  FY  1477.  \s  i 
result  of  testing  conducted  between  FY  1977  and  FY  1980  two  foreign  systems  were  type  classified  standard  A;  i.e.,  adopted  tor 
Army  use.  These  were  the  UK  combat  support  boat  which  is  being  used  as  the  US  Army  bridge  erection  boat  and  the  Norwegian  M72\< 
Light  Antitank  Weapon  (LAW).  A  contract  was  awarded  in  September  1980  For  120  support  boats.  The  decision  to  purchase  9J,000  LAW 
rounds  has  been  approved  by  Congress.  The  German  MAN  truck  and  Swedish  BV  202-206  over-snow  vehicle  test  programs  were  completed 
in  FY  1979.  As  a  result  of  these  evaluations  the  Army  is  purchasing  over  450  MAN  trucks  to  support  several  systems  and 
procurement  plans  have  been  finalized  to  procure  250-300  over-snow  vehicles.  The  German  Nuclear  Biological  Chemical  iNBC> 
contamin.it ion  marking  set  was  approved  in  FY  1981  and  procurement  of  52,793  sets  is  planned  through  FY  1984. 

In  FY  1979-80,  34  candidates  were  identified  as  potentially  meeting  US  requirements;  however,  27  did  not  meet  minimum 
specifications.  The  remaining  systems  entered  actual  testing  and  included  Norwegian  LAW,  UK  Combat  Support  Boat,  Norwegian  M— 1 1 
protective  mask  canister,  German  NBC  contaminated  area  marking  set.  Germ.,  i  5.56mm  plastic  training  ammunition,  German  4.2"  mortar 
training  device,  and  Norwegian  SANATOR  lightweight  cent aminat i on  unit.  Oi  these,  the  Norwegian  LAW,  UK  Combat  Support  Boat,  and 
German  NBC  contaminated  area  marking  set  have  been  accepted  for  procurement  while  testing  is  continuing  on  the  other  systems.  In 
FY  1981  12  candidates  were  identified  as  potentially  meeting  US  requirements  but  four  did  not  meet  minimum  specification. 

Remaining  items  presently  under  evaluation  include  Canadian,  Japanese,  British  replacements  for  the  L'S  M5  smoke-pot,  Norwegian 
M70  20mm  multipurpose  ammunition,  German/British  .22  cal  rim  fire  tracer  training  ammunition,  German  .50  cal  plastic  training 
ammunition,  German  7.r»2mm  cal  plastic  training  ammunition,  German  DM82  hand  grenade  fuze,  German  inflatable  decoy  tor  HAWK 
missile  system,  German  5.56mm  plastic  training  ammunition,  German  large  caliber  bore  brushes,  and  the  British  MK2  portable  field 
shelter. 


In  FY  1982,  the  Army  also  expects  to  continue  evaluation  on  eight  additional  systems:  EOD  body  armor,  small  mobile 
potable  water  chiller,  6000  lb  rough  terrain  forklift,  electric  missile  handling  forklift,  steam  jet  cleaner,  military 
motorcycles,  vehicle  loading  ramp,  7.5-10  ton  whee 1 -mounted  cranes. 


In  FY  1981,  the  Navy  undertook  ten  programs  including  the  continuation  of  Vertical  Launch  Sea  Sparrow,  SNINPADb, 
Raufoss  ammunition,  Navy  Low  Cost  Targets,  and  76mm  fuzes  and  the  initiation  of  the  Swedish  Carl  Gustaf  84mm  recoilless  rifle, 
British  Osborne  MK  1  acoustic  minesweeping  system,  French  PAP  104  mine  neut ra 1 i za t i on  system,  French  Durandal  airfield  attack 
weapon,  and  British  Groundsat  PTR  3411  tactical  radio  system.  Testing  has  ^een  completed  on  Vertical  Launch  Sea  Sparrow  and 
SH1NPADS  and  is  currently  being  evaluated  by  the  Navy,  Other  programs  are  still  in  process.  New  programs  initiated  in  FY  1982 
include  british  Searchwater  Radar,  French  Telimir  infra-red  inertial  navigation  system  calibration  unit,  British  Versatile 
Exercise  Mine  System,  and  British  Integrated  Communication  System.  Several  other  programs  are  being  considered  for  funding 
dealing  with  USMC  requirements  and  Navy  gun  and  munitions  requirements.  Two  major  systems,  the  Italian  Melara  gun  and  Netherlands 
SM-25  fire  control  systems,  have  been  procured  to  date  as  a  result  of  the  FWE  program  and  current  programs  have  significant 
potential  for  additional  procurement.  PGR 
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Program  Element:  “6 3 1 1 1 D  Title:  Foreign  Weapons  Evaluation 

DcD  Mission  Area:  460  -  I nternat iona 1  Cooperative  RDT&E  Budget  Activity:  b  -  Defensewide  Mission  Support 

The  Air  Force  FWE  program  was  initiated  in  the  early  1970  timeframe.  Early  test  programs  evaluated  the  French  Mutra 
250kg  high  drag  bomb,  the  interoperability  characteristics  of  the  GAl*-8  30mm  ammunition  with  the  Swiss  Oerlikon  MCA  gun  svstem. 
and  the  Raufoss  multipurpose  or  fuseless  high  explosive  ammunition  concept.  Additionally,  screening  tests  were  conducted  on  seven 
foreign  9mm  handguns.  The  FY  1980  program  was  directed  at  an  in-depth  evaluation  of  the  Canadian  CRV-7  rocket,  French  BAP  and 

Durandal  airfield  attack  weapons.  Additionally  in  FY  1980  the  AF  initiated  the  evaluation  of  Israeli  munitions  handling  1 
and  vi  joint  Navy/AF  evaluation  of  a  foreign  long  wavelength  infrared  ( LW I R )  seeker.  The  planning  phase  ol  a  12-month  R.'utv"-> 
ammunition  evaluation  was  also  begun  to  concentrate  on  the  manuf ac tur i ng  and  technical  data  base  required  to  support  the 
signed  manuf  ac  tur  i  ng  license  agreement  with  Raufoss  of  Norway  and  will  specifically  investigate  application  of  the  Kaut*^'!' 
concept  to  GAU-8  30mm  ammunition. 

The  Air  Force  FY  1981  FWE  program  centered  around  the  continuation  of  testing  associated  with  the  BAP  100  and  Durandal 
airfield  attack  weapons,  the  Israeli  munition  handling  equipment,  Raufoss  ammunition,  and  a  new  evaluation  which  will  address  the 
effectiveness  of  a  recently  developed  German  submunition.  The  study  of  the  Raufoss  fuzeless  concept  has  led  to  the  purchase  of  a 
license  agreement  with  Rautoss  which  permits  manufacture  of  the  ammunition  in  this  country.  Additionally,  a  manufacturing 
technology  study  is  now  being  initiated  to  support  specific  application  of  Rautoss  to  30mm  ammunition. 

The  Air  Force  FY  1982  program  will  examine  the  German  STABO  and  British  SG-337  airfield  attack  cratering  submunitions 
as  alternatives  to  the  US  VAM  submunition.  Also,  to  be  initiated,  are  evaluations  of  the  German  MI'S  PA  and  British  HB-876  area 
denial  mine  submunitions  for  airfield  attack  requirements  and  the  German  low  altitude  dispenser  technology  ir  support  of  wide 
area  ant  farmer  munitions  and  airfield  attack  requirements.  The  Air  Force  will  also  initiate  evaluation  of  a  French  remote  color 
map  reader  addressing  the  night  attack  requirement  and  evaluate  various  chemical  defense  garments  and  systems  for  application  t>» 
PS  needs. 

2 .  FY  1983  PLANNED _ PROGRAM :  Continued  emphasis  will  be  given  to  the  select!  of  candidate  programs  with  maximum 

interoperability  and  standardi za t i on  potential  in  order  to  increase  the  readiness  posture  of  our  forces.  The  FY  1483  request  is 
the  minimum  required  to  support  continuation  of  current  programs  and  allow  the  initiation  of  a  very  few  new  programs  in  FY  1483. 
Continued  emphasis  will  be  placed  on  use  of  existing  Memorandums  of  tenders tand i ng  and  Data  Exchange  Agreements  which  pro/idc  for 
exchange  of  T&E  data  and  the  loan  or  lease  (vice  purchase)  of  test  hardware  whenever  possible.  Fund  expenditure  in  FY  1983  will 
support  continuation  of  the  programs  previously  mentioned  and  initiation  of  new  programs  considered  in  conjunction  with 
continuing  programs  ir.  September  1982. 

3.  FY  1984  PLANNED  PROGRAM:  Evaluations  begun  in  FY  1983  will  be  continued  based  on  the  merits  of  their  progress.  New  programs 
proposed  by  the  Services  will  be  reviewed  by  OSD  and  s°’  ".ted  based  on  Service  operational  requirements  and  technology  data  base 
needs . 
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